^resnilch  to 

of  tI]C 

by 

The  Alexander  MacDonald 
foundat i  on 


Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/reportsroyal15roya 


Ophthalmic  Hospital 
Reports. 


190;!. 


VOLUME  riFl'EEX 


LONDON : 

J.  &  A.  CHURCHILL,  7,  GREAT  MARLBOIK  UOLl  STRKKT 


-f^SlTY  OF  lO*^ 


i9  2?fis 


LONDON  : 
HAKKrSON    AN]>    HOXS,    PRINTERS    IN    ORDINARY    TO    HIS    MAJESTY 

ST.  mat?tin's  lane. 


5 


/' 


CONTENTS 


OP 


T  HE     F  I  F  T  E  E  N  T  H     V  O  L  U  M  E 


Paet  I. 

PAGE 

J .  E.  Nbttlephip,  Ketrobulbar  Optic  Neuritis 1 

2.  E.  Treacher  Collins,  A  Note  on  the  Elastic  Tissues  of  the  Eyeball, 

as  shown  by  sections  stained  with  Acid  Orcein.      (Illustrated)  . .        31 

3.  C.  Detereux  Marshall,  Eeport  on  an  Eye  having  some  unusual 

Congenital  Peculiarities.     (Illustrated) 33 

4.  Arnold  Lawson,  A  Case  of  Traumatic   Pulsating  Exophthalmos; 

Ligation  of  the  Eight  Common  Carotid  Artery ;    Partial  Cure  ; 
Keuiarks 41 

5.  C.  Devekeux  Marshall,  Sarcoma  of  the  Uveal  Tract 51 


Part  II. 
(J.  J,  Herbert  Parsons,  The  Nerve-supply  of  the  Lacrymal  Gland. ...        81 

7.  J.  Herbert  Fisher,  A  Case  of  Sympathetic  Inflammation  affecting 

the  Posterior  Part  of  the  Uveal  Tract 91 

8.  E.  Nettleship,  Cases  and  Observations 101 

0.  A.  Qtarry  Silcock  nnd  C.  Detereijx  Marshall,  Cases  of  Meso- 

blastic  Tumours  of  the  Orbit 129 

10.  J.  Herbert  Parsons,  Arcus  Senilis 1-11 

11.  A.  Fergfsox  MacCallan,  A  Eeport  of  the  Cases  in  which  Haab's 

Magnet  was  used  for  the  Extraction  of  Foreign  Bodies  from  the 
Eye  at  the  Eoyal  London  Ophthalmic  Hospital 156 

Part  III. 

12.  E.  Nettleship,  L  On  the  Distribution  of  the  Choroidal  Arteries  as  a 

Factor  in  the  Localisation  of  Certain  Forms  of  Choroiditis  and 
Eetinitis 189 

13.  II.  On  the  Influence  of  Over-use  and  Fatigue  of  the  Eyes  in  Causing 

Organic  Disease  of  the  Eetina  and  Choroid 197 


ix  CONTEXTS. 

PAGE 

14.  E.  Treacher  Collins,  On  the  Children  of  Patients  who  liave  liad 

Interstitial  Keratitis 206 

1.3.  J.  Herbert  Parso.vs,  The  Healing  of  Woimds  of  the  Retina, 
Choroid,  and  Sclera,  with  some  Remarks  on  the  Pathology  of 
"  Retinitis  Proliferans."     (Illustrated) 215 

IH.  "SV.    T.    LiSTEK,    F.R.C.S.,    A   Ca?e    of   Retinitis    Pigmentosa,    with 

Pathological  Report.     (Illustrated) 254 

17.  E.  E.  Henderson,  F.R.C.S.,  The  Ophthalmic  Arteries  in  the  Rabbit 

and  Dog.     (Illustrated) 260 

18.  J.   Herbert    Parsons,   F.R.C.S.,   and  Thomas    Snowball,  M.B., 

Ch.B.    (Aberd.),    On  the  Relations  between  Intraocular  Tension 

and  the  G-eneral  Blood -pressure.     (Illustrated) 275 

19.  J,  Herbert  Parsons,  Metastatic  Carcinoma  of  the  Choroid 286 

20.  J.  Herbert  Parsons,  Two  Cases  of  Gumma  of  the  Ciliary  Body  . . .      292 

21.  William  Lang,  A  Note  on  the  Use  of  Haab's  Magnet 296 

Part  IY. 

22.  Frederick  Herman  Vekhoeff,  A.M.,  M.D.,  Patliologist,  Massachu- 

setts Cnaritable  Eye  and  Ear  Infirmary ;  Assistant  Ophthalmic 
Surgeon,  Carney  Hospital,  Boston,  U.S.A.,  I.  Some  Remarks  on 
the  Use  of  Mallory's  Phosphotuugstic  Acid  Haematoxylin,  and  a 
Note  on  the  Musculus  Papillae  Optici  of  Nikolai.     (Illustrated)  .      299 

2IJ.  II.  A  Hitherto  undescribed  Membrane  of  the  Eye,  and  its  Signi- 
ficance.    (Illustrated) 309 

24.  E.  Nettleship,  Observations  on  Renal  Retinitis.     (Illustrated)  ....      320 

25.  W.  T.  Lister,  F.R.C.S.,  and  W.  Ilbert  Hakcock,  F.R.C.S.,  Epi- 

thelial Plaques  of  tlie  Conjunctiva    346 

26.  W.  T.  Lister,  F.R.C.S.,  A  Pathological  Report  on  a  Case  of  ^looren's 

Ulcer  of  the  Cornea.     (Illustrated") 352 

27.  E.  Ehskine  Henderson,  F.R.C.S.,  Two  Cases  of  Pigmentation  of  the 

Retina 355 

28.  J.  Hekbert  Parsons,  Ctiraloi',  I.  A  Case  of  Orbital  Wound  in  wliicli 

tl)('    Optic   Nerve   and   Central    Retinal    Vessels   were    Divided. 
(Illustrated) 362 

Z'J.  11.  Epithelial  Hyperplasia  of  a  Ciliary  Process.     (Illustrated) 375 

30.  William  Inman,  Senior  House  Surgeon,  Royal  London  Ophthalmic 

Hospital,  Acute  Dacryo- Adenitis 379 

Index  to  Volume  XV  (Authors) 399 

(Subjects) 401 


Ophthalmic   Hospital   Reports. 

Vol.  XV.     Part  I.  May,  1899. 


RETROBULBAR   OPTIC   NEURITIS. 
By  E.  Xettleship. 

(A  Clinical  Lecture  given  at  tlie  Hospital  on  March  8,  1899.) 

In  the  cases  I  propose  to  speak  about  the  mischief  is  limited 
to  one  optic  nerve  ;*  the  lesion  aftects  the  nerve  behind  the 
eye  but  in  front  of  the  brain,  and  it  does  not  depend  either 
upon  changes  in  the  eye  itself  or  upon  disease  within  the 
skull.  The  entire  class,  not  a  large  one,  is  by  no  means 
homogeneous ;  the  cases  indeed  form  a  rather  mixed  assem- 
blage, and  one  of  their  most  obvious  common  characters  is 
that  they  cannot  l^e  classed  anywhere  else.  The  cases  of 
symmetrical  toxic  amblyopia  —with  tobacco  amblyopia  as  the 
type — are  outside  our  subject. 

The  optic  nerve,  like  other  nerves,  is  subject  to  inflam- 
mation beginning  in  itself  ;  whilst,  on  the  other  hand,  disease 
may  be  communicated  to  the  nerve  by  the  various  parts 
amongst  which  it  passes  between  the  chiasma  and  the  eye — 
the  orbital  tissues,  the  optic  canal,  the  sphenoidal  sinus. 
It  is  therefore  likely  on  pathological  grounds  that  two 
chief  families  of  the  retrobulbar  neuritis  we  are  now  con- 
sidering exist ;  and  we  find  in  fact  that  an  assignment  of 
the  cases  to  one  or  the  other  of  the  two  pathological  families 
just  mentioned  is  usually  justified  on  clinical  grounds. 

*  Or  attacks  the  other  only  after  an  interval. 
VOL.  XV.  B 
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AVe  must,  however,  neither  think  nor  speak  dogmatically 
on  this  subject,  for  the  opportunity  of  verifying  the  nature 
of  any  case  of  single  retrobulbar  neuritis  must  always  be 
excessively  rare — if  indeed  it  should  ever  occur.  And  how- 
ever sure  we  may  feel  that  the  pathological  division  into  an 
idiopathic  and  a  symptomatic  family  is  correct,  we  shall  con- 
tinue to  meet  with  some  cases  which,  though  undoubtedly 
belonging  to  one  family  or  the  other,  cannot  on  clinical 
grounds,  with  our  present  knowledge,  be  confidently  placed 
in  either. 

In  the  retrobulbar  neuritis  I  am  speaking  of,  usually,  as 
already  stated,  only  one  optic  nerve  suffers,  and  if  both 
should  be  attacked  there  is  an  interval  commonly  of  months, 
sometimes  of  years,  between  the  two. 

In  Case  \2>i*  the  interval  between  the  first  eye  and  the 
second  was  three  months;  in  Case  115,  six  months;  Case  132, 
about  nine  months  ;  Case  93,  12  months  ;  Case  116,  five  years  ; 
Case  28,  several  years.  An  interval  of  days  only  is  very  infre- 
quent (Case  74). 

The  failure  of  sight  is  generally  rapid,  the  climax  being 
generally  reached  in  from  one  day  to  four  or  five ;  but  it  is 
never  really  "  sudden  "  as  in  embolism  or  arterial  thrombosis. 
The  degree  of  failure  of  vision  varies  extremely  in  the  idio- 
pathic cases,  from  the  faintest  "  mistiness  "  of  objects  in  the 
centre  of  the  held  to  total  loss  of  j^erception ;  it  bears  no 
uniform  relation  to  the  early  ophthalmoscopical  changes  ; 
and  recovery  of  good  sight  is  possible  even  in  the  worst  cases, 
provided  tliat  tlie  improvement  sets  in  tolerably  soon.  In 
the  symptomatic  family  slight  forms  are  much  less  common 
and  tlie  prospect  of  recovery  not  nearly  so  good. 

•  Tlie  numbers  refer  to  148  cases,  being  all  of  which  I  have  notes,  con- 
fristing  of  123  Avhich  were  arranged  for  the  discussion  on  JRelrobulbar 
Neuritis  at  the  Oplithalmologicul  Society  (Trans.,  vol.  xvii,  1897),  and  25 
that  have  occurred  since.  Some  of  the  earlier  ones  were  published  in  a 
paper  in  the  I'ransactions  of  the  same  Society  in  1881  (vol,  iv).  Of  the 
whole  series  (148)  28  are  oraitlcd  as  incomple(<^,  or  doubtful,  and  the 
lecture  is  ti)erefore  based  on  120  cases. 
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The  field  of  vision  is  invaded  in  various  degrees,  but  in 
cases  of  every  degree  and  kind  the  central  part  is  involved  ; 
and  in  the  slighter  varieties  this  is  as  a  rule  the  only  part 
affected.  The  defect  is  often  more  or  less  fan-shaped,  spread- 
ing towards  the  periphery  though  not  constantly  in  the  same 
direction. 

Something  can  often  be  learnt,  particularly  in  the  milder 
cases,  from  the  patient's  description  of  the  defect  of  sight. 

A  lady  of  34  (Case  63)  could  see  6/9  with  the  affected  eye, 
but  the  letters  were  "  misty  "  and  there  was  "  a  dark  mark  near 
the  centre."  Another  lady  of  35  (Case  66)  said  that  the  defect 
had  come  on  during  one  day  in  the  form  of  a  "  spot  "  and  of  "  a 
darkening  "  of  the  objects  she  looked  at  -,  when  I  saw  her  two 
weeks  later  V.  was  6/6,  but  there  was  still  ^'  a  patch  of  mist," 
and  I  found  a  relative  scotoma  (for  red)  a  little  up  and  in  from 
the  centre  ;  a  month  later  colours  and  light  looked  alike  to  the 
two  eyes. 

A  lady  of  29  (Case  68)  said  that  when  the  sight  of  her  right 
eye  failed  a  white  surface  "  looked  like  mottled  soap,"  and  that 
print  and  coloiu"ed  objects  had  the  appearance  of  being  "  gapped  " 
(interrupted).  When  seen  10  days  after  the  failure,  V.  of  the 
affected  (R.)  eye  was  6/18,  with  much  loss  of  temporal  part  of 
field  and  no  ophthalmoscopical  changes  ;  pupil  not  noted  ;  in  six 
weeks  V.  was  6/9  ;  in  five  months  6/9,  still  with  no  definite 
changes  at  O.  D. 

The  direct  reflex  action  of  the  pupil  is  lowered,  even  in  the 
milder  cases,  more  than  the  loss  of  visual  acuteness  seems  to 
w^arrant,  and  in  the  bad  cases  it  is  of  course  almost  or 
entirely  lost. 

Pain  about  the  affected  eye  is  a  very  common  symptom, 
though,  as  in  so  many  other  maladies,  its  value  in  diagnosis 
requires  adjustment  for  each  patient.  It  is  of  two  sorts : 
spontaneous  pain  behind  the  eye  and  in  the  corresponding 
temporal  district ;  and  paiu  caused  or  increased  by  move- 
ments of  the  eye — sometimes  by  movement  in  one  particular 
direction — or  produced  by  pressing  the  eyeball  back  into  the 
orbit.     Observe  carefully   that   the   pain,   how^ever   bad,  is 

B  2 
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limited  to  tlie  side  of  the  affected  optic  nerve,  and  is  not 
accompanied  by  vomiting.  In  the  idiopathic  cases  the  pain 
usually  precedes  tlie  loss  of  sight  and  ceases  when,  or  soon 
after,  this  occurs ;  it  is  a  less  frequent  feature  in  the  symp- 
tomatic cases,  but  when  present  in  them  is  often  more  severe 
and  much  more  prolonged,  continuing  for  days  or  even  weeks 
after  the  sight  has  failed. 

I  have  never  seen  and  very  seldom  heard  of  any  external 
signs  of  inflammation,  and  such  slight  symptoms  of  it  as  are 
occasionally  mentioned  by  the  patient  may  perhaps  be 
accounted  for  by  his  having  kept  the  eye  covered  or  closed 
during  the  painful  stage. 

A  young  man  (Case  26)  spoke  of  the  eye  having  been  red 
during  the  stage  of  pain  that  preceded  the  failure  of  sight. 
Another  patient  (Case  27)  said  that  the  lids  had  been  rather 
swollen ;  and  a  third  (Case  52),  also  a  young  man,  spoke  of  the 
eye  having  been  a  little  blood-shot  during  the  severe  pain  of  the 
early  period. 

Some  ophthalmoscopical  changes*  are  usually  present 
almost  from  the  first  in  the  idiopathic  cases,  but  they  are 
often  very  slight  and  occasionally  quite  wanting  ;  such  early 
changes — various  degrees  of  haziness  of  the  disc,  sometimes 
with  decided  swelling,  but  without  haemorrhages  and  with 
only  moderate  venous  engorgement — point  to  a  true,  if  not 
as  a  rule  very  gross,  acute  inflammation  of  the  nerve.  In 
some  of  the  worst  symptomatic  cases,  however,  no  change 
whatever  can  be  seen  at  the  disc  for  some  weeks  after  the 
loss  of  sight. 

Later  on  in  cases  of  both  families  the  disc  almost  always 
Ixjannes  pale,  often  very  pale,  whether  the  sight  improves  or 
not.     In  very  few  is  it  true  that  the  nerve  passes  through  an 

•  r.S.— I  sec  that  Dr.  Sym,  in  a  recent  paper  on  retrobulbar  neuritis 
(American  Joum.  Med.  Sci.,  February,  1890),  states  (p.  154)  tliat  ophtlial- 
moK-opical  clum^es  nro  "  unually  absent  in  the  early  stages  and  may  be 
abnent  alloRcther."  I  lliink  that  a  careful  comparison  of  the  two  discs  will 
fh  *w  ftliglit  but  decided  difrereiiees  within  n  few  days  of  the  failure  of  siaht 
in  n  htrge  proportion  of  casen. 
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attack  causing,  even  for  a  time,  severe  loss  of  sight,  without 
some  appearances  either  of  early  inflammation  or  late  atrophy 
of  the  disc. 

The  inconstancy  in  the  degree  of  visible  papillitis  and 
in  the  date  and  degree  of  the  consecutive  pallor  doubtless 
indicate  dift'erences  not  only  in  the  severity  of  the  morbid 
process,  but  also  in  the  distance  at  which  it  is  seated  from 
the  eyeball. 

In  Case  9  (F.,  net.  36)  the  disc  was  becoming  pale  two  weeks 
after  the  onset. 

In  Case  45  (F.,  38)  slight  haze  and  swelhng  of  0.  D.  with 
V.  6/12  partly,  one  week  after  onset:  0.  D.  appeared  quite 
normal  and  V.  6/6  four  weeks  after  onset. 

Case  72  (M.,  17)  showed  congestion  and  slight  haze  with  V. 
=  shadow^s  at  ninth  day.  0.  D.  pale  and  V.  6/12  at  end  of 
fourth  week. 

Case  72  (F.,  27)  four  days  after  onset,  papillitis  with  swelling 
=  3  D.  and  V.  =  fingers  at  3  feet ;  seven  weeks,  0.  D.  pale  all 
over,  V.  6/6. 

In  Case  78  (F.,  28),  seventh  day,  haze,  but  no  swelling;  four 
weeks  decided  pallor. 

Case  97  (F.,  30)  three  days  slight  haze  and  swelling,  V.  = 
fingers  eccentrically;  four  weeks  clearer  and  getting  pale  V.  6/12. 

In  Case  82  (F.,  29)  one  week,  0.  D.  slight  hazy,  V.  6/18,  with 
a  large  scotoma  from  centre  up  and  out ;  six  weeks  0.  D.  pale 
all  over  and  clear. 

Cases  68  and  122  showed  no  decided  changes  from  beginning 
to  end;  the  former  has  been  already  quoted,  the  latter  (122) 
was  as  follows  : — 


Rapid  severe  failure  of  one  eye  with  very  slight  changes  at  the  time  oi- 
afterwards.  Complete  recovery  in  a  nwnth.  No  persomil  compli- 
cations^ hut  family  histcn-y  of  nervous  disease^  ami  optic  n  erve  disease 
in  a  hvtJier.     Condition  five  years  later. 

Mrs.  G.,  set.  38  (Case  122),  was  sent  by  Dr.  Hague  on  January 
3, 1884,  for  recent  blindness  of  the  L.  eye;  she  could  see  my  hand 
in  the  temporal  part  of  the  F.,  ])ut  nowhere  else,  pupil  motionless 
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to  direct  light.  The  only  changes  were  slight  haze  of  0.  D.,  and 
a  decided  whiteness  of  the  coats  of  several  of  the  arteries  on  and 
a  little  beyond  the  0.  D. ;  all  the  arteries  pulsated  easily  on 
pressure  (/>.,  no  indications  of  arterial  blocking) ;  colour  of  0.  D. 
noimal. 

She  said  that  as  she  was  at  needlework  about  half  past 
11  A.M.,  on  December  28  (five  days),  "a  feeling  came  as  if  there 
were  something  across  the  sight  of  the  left  eye,"  by  5  p.m.  the 
Sixmc  day  she  could  not  see  the  V,  VI,  and  YII  on  the  clock  face, 
and  l)y  7  P.M.  she  "  could  not  see  the  clock  face  at  all,  though 
she  could  still  see  the  fire." 

1  )r.  Hague  reported  that  there  were  no  signs  of  renal  or  other 
organic  disease.  She  had  often  had  "rheumatism"  in  knees, 
wrists,  and  shoulders  bince  she  was  15,  but  never  rheumatic  fever ; 
had  always  l>een  subject  to  bad  megrim  attacks,  consisting  of 
headache  on  the  L.  side  with  "  forcing  "  pain  in  the  eye,  followed 
by  pain  at  back  of  neck  and  profuse  micturition,  sometimes  with 
nausea,  Imt  no  vomiting;  the  visual  spectra  of  megrim  had  never 
lieen  observed. 

Tn  a  fluent. — Iodide  and  grey  powder  ;  blisters.  January  10 
(12  days  from  failure  of  sight,  six  from  beginning  of  treatment). 
L.  counts  fingers  everywhere,  except  at  centre  and  nasal  parts 
of  F.  Retinal  arteries  as  before,  veins  decidedly  too  large ;  there 
is  now  some  diffuse  haze  of  retina;  vitreous  n.  Commencing 
salivation. 

17th  (three  weeks  from  failure)  L.  20/70,  and  reads  8  J., 
"  the  word  itself  is  plain,  hwi  around  it  there  is  a  sort  of  purple 
mist.  At  night  things  look  pale,  and  people's  faces  look  ghastly." 
On  trial  with  Bull's  coloured  spots  there  was  no  true  colour- 
blindness, but  confusion  between  red  and  yellow,  green  and  blue ; 
but  I  did  not  examine  the  F.  for  insular  defects.     R.  V.  20/30. 

Jaiuiiiry  2G  (four  weeks)  L.  20/30  and  2  J.  The  fundus  "I 
should  sjiy  now  shows  nothing  unnatural  ";  no  choroidal  disease. 
R.  20/20  and  1  J.,  some  large  patches  of  exposed  sclerotic  below 
the  O.  I).,  probably  an  incomplete  congenital  insular  coloboma: 
no  disease  elsewhere. 

In  .March,  1880  (//Vr  y/mr.s-  luirr),  Mrs.  G.  came  to  St.  Thomas's 
Hospital,  thinking  her  eyes  had  failed  again,  but  Mr.  Laws  found 
that  she  only  needed  better  glasses,  V.  being  full  in  each  eye,  and 
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that  the  fundus  of  the  L.  ivas  (as  at  my  own  last  note)  normal  in  appear 
ance,  and  F.  (measured  on  perimeter)  full. 

Mrs.  G.'s  mother  died  at  53  of  a  "  fit,"  having  been  subject  to 
"  hysteiical  fits,"  which  "  turned  into  epilepsy  "  since  she  was  40 ; 
she  was  not  paralysed. 

Mrs.  G.  was  one  of  eight  children,  all  living  except  one,  a 
brother  (Thomas  H.)  who  had  been  under  my  care  at  St.  Thomas's 
Hospital  in  1881  for  failure  of  both  eyes,  which  I  had  diagnosed 
as  due  to  tobacco,  though  his  friends  thought  it  was  due  to 
chlorodyne.  The  fact  was  that  he  was  an  inveterate  smoker  and 
drinker  of  chlorodyne.  Some  time  after  he  had  left  me  he  was 
in  an  asylum  for  two  years,  where  he  was  kept  from  chlorodyne 
but  was  allowed  to  smoke.  Soon  after  coming  out  he  resumed 
his  old  habits,  became  utterly  demoralised,  and  died  in  1884 
nearly  blind. 

The  diagnosis  of  retrobulbar  neuritis  is  seldom  difficult 
if  attention  be  paid  to  the  cardinal  points,  viz.,  the  mode  and 
rapidity  of  failure  of  vision  ;  pain  ;  the  pupil ;  the  acuteness 
of  V.  (refraction  being,  of  course,  correct  or  corrected)  ;  the 
field  examined  on  the  perimeter,  but  specially  the  central 
area  tested  for  insular  defect  by  means  of  coloured  (red  or 
green)  spots  of  various  sizes  ;  the  ophthalmoscopical  appear- 
ances. 

Ketrobulbar  neuritis  of  exceptionally  rapid  onset  and 
high  degree  is  occasionally  difficult  to  distinguish  from 
thrombosis  of  a  branch  of  the  retinal  artery  or  from  possible 
hc^morrhage  into  the  sheath,  until  we  find  on  careful  inquiry 
that  the  sight  was  lost  rapidly  but  not  suddenly.  It  is 
important  to  distinguish  the  condition  from  congenital 
amblyopia  of  one  eye,  whether  associated  with  a  squint  or 
not.  Still  more  important  is  it  not  to  confuse  retrobulbar 
neuritis  with  hysterical  amblyopia,  an  error  into  which  we 
may  be  led  by  the  frequency  of  this  neuritis  in  neurotic 
women :  the  distinguishing  marks  are  found  in  the  state  of 
the  pupil  and  field,  in  the  mode  of  onset  and  in  the  pain 
when  present,  apart  from  whatever  the  ophthalmoscope  may 
reveal.    Whilst  maintaining  that  the  disc  usually  shows  some 
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iiiHaininaU)ry  chaii»,avs  early  in  tlic  case,  I  freely  admit  that 
such  appearances  may  be  absent  or  equivocal ;  and  I  therefore 
n^j^anl  the  investigation  of  the  symptoms  and  the  state  of 
the  pupil  as  more  important  than  the  oplithalmoscopical 
examination  in  distinguisliing  an  early  stage  of  retrobulbar 
neuritis  from  hysterical  blindness  of  one  eye.  Another 
(hfrerence  is  in  tlie  severity  of  the  loss  of  the  sight ;  hysteri- 
cal amblyopia  is,  I  think,  never  slight  in  degree,  whereas  the 
retrobulbar  disease  may  be  of  any  degree  from  the  very 
sliirhtest  to  total  blindness.  In  retrobulbar  neuritis  vision 
is  not  bettered  by  any  assistance  or  suggestion  ;  in  many  of 
the  functional  ("  hysterical  ")  cases  the  patient,  though  unable 
to  see  at  first,  improves  after  staring  at  the  test  types,  whether 
the  near  or  far  set,  and  finally  reads  each  successive  smaller 
size  with  a  jerk  or  a  rush,  especially  if  coaxed  by  false  lenses, 
wliich  are  represented  as  gradually  increasing  in  "  strength."* 
Central  scotoma  is,  I  believe,  very  uncommon  in  hysterical 
cases,  whilst,  as  already  stated,  it  forms  a  constant  feature  in 
the  retroljulbar  disease. 

The  only  instance  in  which  I  have  seen  "  hysterical  "  ambly- 
opia Uikc  the  form  of  central  loss  of  field  was  the  following  : — 


HeUipmuj  fundional  central  Amblyopia  of  one  eye  in  a  hoy  whose 
nth'r  eye  was  defective  from  Central  CJun'oiditis. 

Master  W.  (P.  19 — 45)  was  13  when  his  father  first  brought 
him  to  me  on  September  19,  1839,  for  recent  blindness  of  the  L. 
eye.  The  hoy  said  that  just  two  weeks  ago  at  half-past  ten  in 
the  morning,  something  came  over  the  middle  of  the  sight  of 
the  L.  eye,  got  to  its  worst  during  that  day  and  remained  the 
Biimc  till  I  saw  him  on  September  19  as  above. 

The  condition  then  was  : — 

K.  V.  less  than  6/60  ;  a  patch  of  pigmented  choroidal  atrophy 
with  fibrous  deposit  just  at  Y.  S.  and  some  other  patches  rather 
further  further  out ;  D.  T).  dear  and  rather  paler  than  L.     Direct 

•   I  in«aTt  a  +  and  —  Icna  of  equal  value  superposed,  beginning  with  + 
mid  -0  5  \).  and  going  on  to  +  and  —1  D.,  &c. 
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reflex  action  of  P.  less  good  than  L.  All  the  fundus  changes 
appeared  to  be  old,  and  he  had  been  told  by  an  ophthalmic  suigeon 
several  months  before,  that  this  eye  had  probably  been  useless 
for  some  time. 

L.  V.  less  than  6/60 ;  with  -  0-25  D.  =  6/60  ;  not  20  J. 
Rough  examination  of  F.  shows  a  large  central  blind  area  with 
good  periphery.  P.  quite  normal  to  light,  acting  better  than 
the  K.  O.  D.  of  l)etter  colour  and  less  clear  than  R.,  and  retina 
shows  watered  silk  reflex.  My  note  was  "  probably  the  R.  0.  D. 
is  the  morbid  one."  The  defect  appears  to  him  as  a  bright  red 
cloud  with  a  fleecy  border  in  the  sunlight,  but  as  a  yellow  cloud 
in  ordinary  light.  The  F.  measured  next  day,  showed  a  large 
rudely  circular  scotoma,  absolute  at  the  centre ;  at  the  periphery 
of  the  scotoma,  which  about  corresponded  with  the  30°  circle,  the 
test  dot  moved  centripetally  becomes  dim,  and  then  about  5° 
further  in  it  "goes  into  a  yellow  mist"  and  entirely  disappears. 
Periphery  of  F.  to  white  (10  mm.  spot)  full  and  prompt. 
Knee  jerks  very  brisk. 

On  October  4,  the  field  was  in  all  respects  the  same  and  V.  no 
better ;  but  the  P.  was  still  quite  normal  to  light ;  and  the  0.  D. 
showed  no  decided  change.  In  spite  of  the  activity  of  the  pupil 
I  thought,  in  view  of  the  disease  in  the  other  eye,  that  treat- 
ment for  retrobulbar  neuritis  was  advisable,  and  I  asked  Dr. 
Maurice  Duke,  who  sent  the  patient  to  me,  to  keep  him  in  l)ed 
and  give  small  doses  of  mercury  until,  if  possible,  the  gums 
were  touched;  and  to  use  several  small  blisters.  He  took 
merciu-y  four  times  a  day  for  three  weeks  with  no  marked 
physiological  effect,  but  at  about  this  date  (Wednesday,  October 
30th),  the  boy  said  "  the  cloud  had  got  very  thin,"  and  on  31st, 
he  could  see  well.  On  November  8, 1  found  he  could  see  6/6  partly 
and  1  J.  fluently,  0.  D.  n.  as  before. 

The  previous  history  was  to  the  efl*ect  that  there  had  been 
some  complaint  of  the  sight  the  previous  Christmas,  for  which  it 
was  thought  best  for  him  to  stay  away  from  school  for  a  term. 
Then  in  July  he  had  an  attack  of  blindness  of  L.  eye  stated  to  be 
like  the  one  above  described,  but  only  lasting  a  few  days ;  and 
again  in  August  he  had  a  similar  attack  which  came  whilst  he  was 
watching  his  float  in  fishing,  and  got  well  in  a  few  days. 

He  was  brought  again  in  February,  1890,  as  blind  as  ever  with 
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the  L.  (the  fourth  attack),  imal)le  to  count  fingers  at  6  inches, 
but  with  the  P.  and  O.  D.  normal ;  the  "  cloud  had  grown  over 
the  eye  "  during  one  day  a  month  previously.  I  did  not  again 
mejisure  the  field,  but  put  him  to  bed  in  St.  Thomas's  Hospital, 
and  made  a  show  of  treatment  by  the  inunction  of  simple  vase- 
line ;  he  was  soon  well. 

He  was  an  intelligent  quiet  good  boy,  not  apparently  neurotic. 
First  of  all  I  suspected  malingering,  then  hysteria,  then  after 
taking  F.  I  veered  towards  retrobulbar  neuritis  for  a  time  though 
there  was  nothing  positive  in  favour  of  it.  The  loss  of  sight  was 
of  course  functional  in  this  boy's  L.  eye,  and  I  suppose  it  took  the 
form  of  central  scotoma  because  the  other  eye  had  previously 
lost  its  central  vision  from  organic  disease. 

Central  localised  choroido-retinitis  often  causes  a  well- 
defined  insular  defect  in  the  field,  and  when  the  mischief 
comes  on  rapidly  the  diagnosis  from  retrobulbar  neuritis 
may  be  difficult. 

The  distinction  between  an  idiopathic  and  a  symptomatic 
case  of  retro-bulbar  neuritis  is  sometimes  Cjuite  easy  ;  in  other 
instances,  as  has  been  indicated,  it  may  be  difficult  or  impos- 
sible. To  recapitulate  the  main  differences :  in  the  sympto- 
matic family  pain,  when  it  occurs,  is  often  worse  and  more 
lasting  than  in  the  idiopathic  cases,  visible  changes  at  the 
disc  sometimes  much  delayed,  and  recovery  of  sight  less 
hopeful ;  paralysis  of  other  cranial  nerves  (from  the  first  to 
the  seventh)  and  signs  of  disease  of  bone  at  the  base  are 
fairly  common  in  this  family,  whilst  indications  of  chronic 
disease  of  brain  or  spinal  cord — often  incipient  only — are  far 
more  frequent  in  the  idio])athic  family.  But  it  must  be 
pointed  out  again  that  the  members  of  what  I  call  for  con- 
venience the  symptomatic  family,  vary  much  among  them- 
selves, far  more  than  those  classed  as  idiopathic,  and  it  is  to 
the  idiopathic  form  that  I  ask  most  attention  to-day. 

You  will  see  from  the  table*  that  tlie  idiopathic  family  is 
much  the  larger,  and  for  that  reason,  and  even  more  because 
this  form  of  disease  of  the  optic  nerve,  whether  lastingly 

*  A  tabular  clasBification  drawn  up  for  tlie  lecture. 
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single  or  eventually  double,  is  apt  to  prove  a  harbinger  of 
some  form  of  spinal  sclerosis,  this  family  is  the  more  import- 
ant form  of  the  two.  The  idiopathic  series  or  family  can, 
without  going  into  needless  minutiae,  be  subdivided  into  (A) 
a  single,  and  (B)  a  double,  group,  and  as  will  appear  later  on, 
the  group  of  double  cases  is  again  divisiljle.  The  single 
cases  (Group  A)  are  by  far  the  more  numerous,  even  allowing 
that  some  of  them  are  incorrectly  classed  and  eventually 
become  double.  Tlius  in  88  cases  in  family  I  (idiopathic 
form),  Group  A  (only  one  optic  nerve  affected)  contains  73> 
Group  B  (both  optic  nerves  attacked)  in  all  its  varieties, 
only  15. 

The  prognosis  for  sight  in  the  whole  idiopathic  family  is, 
speaking  generally,  good.  The  slighter  cases  often  recov^er 
vision  that  is,  for  all  ordinary  purposes,  perfect ;  and  even  in 
the  worst  examples  improvement  from  nothing,  or  mere 
hand  movement,  to  6/12,  more  oi  less,  is  not  uncommon. 
The  final  result  is  usually  reached  in  from  five  to  ten  weeks 
from  the  date  of  failure.  The  following  are  typical  single 
idiopathic  cases : — 

Rapid  failure  of  L.  to  fingers  at  S  feet,  with  scotoma  ami  definite 
papillitis.  Rapid  improvement  to  almost  perfect  recovery  with 
pale  disc  and  some  residtuU  light-sense  defect,  in  Jive  to  six  weeks. 

(Notes  by  Dr.  F.  A.  Hayward.) 

Ellen  B.,  set.  27,  came  to  Moorfields  on  January  27,  1897. 
(Case  77  0.  P.  letter.) 

She  said  that  on  20th,  when  at  a  theatre,  she  noticed  pahi 
about  the  L.  eye  when  looking  sideways.  The  pahi  continued 
for  about  four  days,  but  does  not  seem  to  have  been  severe.  On 
23rd  she  found  L.  eye  going,  and  it  rapidly  became  worse,  but  as 
atropine  was  used  by  her  doctor  a  day  or  two  later,  the  exact 
progress  of  the  failure  cannot  be  stated. 

On  27th  (four  days  after  failure  of  V.)  the  L.  eye  could  only 
count  fingers  at  3  feet ;  pupil  dilated  (from  atropine).  O.  D. 
swollen  2  or  3  D. ;  hazy  and  streaky  ;  no  haemorrhages,  but  veins 
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rather  distended ;  refraction  at  Y.  S.  about  H.  2  D.,  at  0.  D. 
5  1).  II.  V.  6,6  ;  H.  estimated  at  0.  D.  2  D.  F.  showed  no 
peripheral  loss,  but  a  horizontally  oval  scotoma,  from  centre  to 
IJind  spot,  was  easily  found  with  a  10  mm.  white  test  object. 

Dr.  Hayward's  careful  examination  of  the  organs  and  the 
nervous  system  revealed  nothing  unnatural,  and  the  family  and 
personal  history  were  negative,  except  a  liability  to  sick  head- 
aches. Such  a  sick  headache  ^vith  vomiting  occurred  the  day 
l>efore  she  noticed  the  orbital  pain. 

Tmdineni. — Calomel  purge :  iodides  and  a  blister  1  inch 
square  every  alternate  night  (three  blisters  in  a  week). 

February  3  (10  or  11  days  from  failure,  one  week  after 
admission).  V.  of  L.  is  much  better,  6/36  or  6/24.  Appearance 
of  O.  I),  as  before. 

February  24  (three  and  a  half  weeks).  L.  6/9,  but  only  6/24 
of  Bjerrum's  gray  types  (K.  seeing  6/9  of  same  gray  types). 

March  17  (six  and  a  half  weeks).  L.  6/6,  6/12  of  Bjerrum's 
types  (R.  =  6/9  of  Bjerrum's  types).  L.  0.  D.  quite  clear,  uni- 
formly pale  all  over,  and  not  now  at  all  swollen.  No  scotoma 
could  now  l)e  found  on  the  most  careful  trial. 


Severe  aaite  case,  with  slight  but  definite  changes  passing  into  pallor  of 
disc.     Almost  perfect  recovery.     No  field  charts. 

Sister  K.,  ict.  30  (Case  79,  P.  40 — 62),  apparently  in  excel- 
lent health,  and  not  overworked,  or  living  in  any  way  an  unnatural 
or  unhappy  life,  has  worn  glasses  for  H.  since  she  was  13,  and 
for  some  months  past,  -i-  2*5  I),  cyl.  with  -f  1  D.  sph.  for  each 
eye  ordered  ])y  Mr.  Attlee.  The  K.  eye  has  never  been  so  good 
as  the  L. 

She  had  always  been  lialjle  to  asthma,  but  this  had  been  much 
lictter  since  she  had  left  London  for  a  country  sisterhood,  six 
mr)nths  l)ef()rc  this  narrative  begins  ;  she  had  l)een  somewhat  con- 
stipated when  she  first  entered  the  sisterhood. 

It  was  for  failure  of  the  L.  (or  working)  eye  that  she  came  to 
Moorfields,  on  October  24,  1896,  stating  that  the  sight  had  failed 
rapidly  three  days  before,  and  that  five  or  six  days  before  the 
affection  of  sight  there  had  been  some  pain  in  the  L.  brow  and  in 
the  eye,    especially  when  looking  to  one   side.     The   pain    had 
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already  diminished  l)cfore  she  came.  Mr.  Holmes  Spicer  found 
on  admismn  that  V.  in  L.  eye  was  reduced  to  counting  fingers  in 
upper  part  of  F.,  and  was  worst  at  centre  of  F.  The  cok)ur  of 
a  red  card  4  inches  square  couhl  ])e  recognised  only  in  the  upper 
part  of  the  F.  She  described  a  strained  feeling  on  looking  to 
her  R.,  l)ut  the  movements  were  full,  and  there  was  no  tender- 
ness on  pressing  the  eye  through  the  eyelid.  Eserine  had  been 
used  before  she  came,  and  the  reaction  to  light  could  therefore 
not  l)e  satisfactorily  observed.  The  ophthalmoscope  showed  a 
"  slight  ill  defined  haze  and  swelling  of  the  disc  as  compared  with 
the  R." 

She  was  ordered  to  take  6  (and  later  8)  grains  of  iodide  of 
potassium,  and  10  of  salicylate  of  sodium  thrice  daily. 

On  November  8  (two  weeks  after  failure)  she  said  V.  was 
considerably  better.  The  0.  D.  was  paler,  l)ut  still  rather  hazy. 
Direct  action  of  p.  present,  but  much  less  than  that  of  right  eye. 
Treatment  continued. 

On  November  19  (four  weeks).  L.  with  her  glasses  6/12  or 
6/9,  but  only  6/36  of  Bjerrum's  "  A "  types ;  disc  clearing  and 
getting  paler.  This  compared  with  R.  (with  her  glasses)  6/12, 
and  Bjerrum's  "A"  6/18,  or  6/12. 

Thus  the  V.  of  L.  for  black  and  white  had  improved  in  the  most 
striking  manner,  though  the  sense  of  light  contrast,  as  shown  by 
the  ability  to  read  gray  types,  was  much  behind  that  of  the 
healthy,  but  originally  somewhat  defective,  R.  eye. 

On  December  10  (seven  weeks).  L.  6/6  just,  but  Bj.'s  "A" 
only  6/18  slowly  though  correctly  (against  R.  Bj.'s  "A"  6/12 
partly). 

May  3,  1897  (six  months).  Objects  still  look  "lighter" 
coloured  to  the  L.  than  to  R.  eye.  V.  L.,  with  a  slight  change 
in  her  glasses  6/9,  not  so  well  as  R.,  Bj.'s  "A"  6/18. 

R.,  with  a  slight  change  in  her  glasses,  6/9  partly,  Bj.'s  "  A" 
6/12. 

Thus,  whilst  the  form  sense  of  the  affected  eye  recovered 
almost  fully,  the  light  contrast  sense  did  not  recover  in  quite 
the  same  proportion. 

In  this  case  Dr.  Emerson  reported  that  the  organs  and  the 
functions  were  apparently  healthy.  We  did  not  examine  the 
knee  reflexes.     The  patient's  parents  had  been  double  first  cousins ; 
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the  mother  died   16  years  previously,  of   rheumatic  fever;  the 
father  wiis  living,  and  subject  to  eczema,  which  was  said  to  be 

gouty. 

March,  1899.  Condition  of  eyes  as  at  last  note,  6/9  with 
each  eye  with  the  best  correction,  the  L.  (neuritic)  eye  not  quite 
so  well  as  R. ;  Bj.'s.  types  6/12  with  each. 


jiid  failure  of  left  to  almost  total   loss  of  perception :   definite 
papillitis.    Quick  recovery  of  V.  and  subsidence  of  papillitis. 

(Notes  by  Dr.  F.  A.  Hayward.) 

Kate  F.,  fet.  19  (Case  126  0.  P.  letter),  came  to  Moorfields 
on  March  31,  1897,  stating  (1)  that  six  weeks  previously  her  L. 
eye  had  ached  and  become  rather  dim,  but  had  got  well  in  a  few 
days ;  (2)  that  six  days  ago  the  same  eye  had  failed  again,  and 
])ecome  blind  between  then  and  the  date  of  coming  to  the 
hospital :  this  time  there  had  been  no  aching  or  pain  either  in 
the  head  or  about  the  eye.  She  had  been  exposed  to  cold  wind 
when  cleaning  windows  the  day  before  the  second  failure. 

On  admission,  L.  has  only  p.  1.,  cannot  distinguish  fingers 
against  the  light ;  pupil  contracts  a  very  little  to  the  full  light  of 
the  electric  ophthalmoscopic  lamp,  but  the  contraction  is  not 
maintained.  Some  tenderness  on  pressing  the  eye  ])ack  into  the 
or]»it,  Init  no  pain  from  movements  of  the  eye.  0.  D.  redder 
than  the  R.,  hazy,  especially  below,  and  decidedly  swollen  (2  D), 
veins  rather  large,  but  no  haemorrhages  ;  no  other  changes ;  re- 
fraction at  Y.  S.  Em.  R.  6/6,  Em.,  0.  D.  n.,  and  much  clearer 
than  L. 

No  nasal  symptoms.  Patient  seems  healthy.  Catamenia 
regular;  was  "anaemic"  two  years  ago,  but  is  not  so  now;  no 
history  of  rheumatism.  Her  mother  suffeis  from  rheumatic  gout, 
affecting  the  foot  chieHy. 

Trcalimnf. — A  blister  1  inch  .squa]c  to  the  temple  every 
night  for  three  nights:  iodide  of  potassium  and  salicylate  of 
sodium  in  moderate  doses. 

April  3  (10  days  from  failure),  ])  1.  is  decidedly  better,  but 
still  requires  the  contrast  to  Ijc  strong. 
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April  10  (17  days).  V.  better,  but  not  6/GO.  Swelling  of 
O.  D.  now  only  1  D. 

April  17  (three  weeks).     V.  of  affected  eye  6/36. 

April  24  (four  weeks).  V.  of  aftccted  eye  6/12 ;  0.  D.  now 
seen  best  without  any  +  lens.  No  later  note.  No  note  of  F.  or 
of  knee  reflex. 


Acute  severe  case.     Good  recover)/.     Notes  not  exhaustive. 

Miss  B.,  set.  19  (Case  110,  P.  20,  205)  was  sent  by  Dr. 
Watters  of  Stonehouse.  She  had  always  been  shoit-sighted,  and 
the  vision  of  L.  seems  never  to  have  been  so  good  as  the  R. 

On  the  evening  of  Friday,  May  23,  1890,  she  noticed  some 
mistiness  of  vision,  and  the  next  morning  found  the  K.  (or  better) 
eye  nearly  blind. 

W^en  she  came  on  June  6  (two  weeks)  V.  of  R.  was  fingers 
at  4' ',  the  direct  reflex  action  of  p.  was  very  little  ;  the  disc  hazy, 
congested,  and  slightly  swollen,  no  haemorrhages,  vessels  normal. 
L.  6/24  improved  to  6/18  by  -2D.  cyl.  with  -ID.  sph.,  Imt 
result  indefinite  both  at  this  and  subsequent  trials.  The  shadow 
test  and  estimation  by  ophthalmoscope  show^ed  M.  3D.  in  vertical 
meridian,  1  D.  horizontal. 

Ordered  to  take  iodide  and  mercury,  to  have  blisters  to  the 
temple,  and  wear  dark  glasses. 

On  July  7  (six  weeks)  R.  with  correction  6/18. 

On  October  3  (five  months)  R.  "  as  good  as  the  L."  she  says. 
Careful  estimation  showed  M.  3"5  D.  vertical,  and  with  this  cor- 
rection she  had  6;  18,  not  more.  There  are  no  notes  of  F.  or 
colours,  nor  of  final  ophthalmoscopical  appearances;  and  the 
recovery  seems  to  have  been  only  partial.  But  the  general 
features  of  the  case  are  characteristic  and  well  marked. 

A  few  days  before  the  eye  failed  she  had  been  travelling  l)y 
railway  with  her  face  to  the  engine,  and  the  window  open  ;  but 
she  did  not  feel  cold.  The  patient  had  never  had  arthritic 
symptoms ;  but  her  mother  and  mother's  mother  were  subject  to 
gout,  and  there  was  also  gout  on  the  father's  side. 
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A  case  in  which,  with  wry  little  loss  of  V.  for  black  and  white,  the 
patient  complained  of  failing  sight  in  one  ej/e,  and  great  loss  of 
light-difference  sense  was  found,  together  tvith  scotoma ;  marked 
pallor  of  0.  D. 

(Notes  by  Mr.  H.  Parker.) 

Thomas  J.  D.,  net.  21  (Case  129,  O.  P.  letter),  compositor, 
came  to  Moorfields  on  2nd  of  October,  1897,  complaining  that 
for  a  week  past  he  had  not  seen  properly  with  his  R.  eye.  The 
eye  had  been  aching  a  good  deal,  and  he  had  some  toothache 
lately,  but  there  had  been  no  pain  or  tenderness  about  the  eye, 
and  no  headache. 

Except  that  the  knee  jerks  were  found  to  be  very  brisk,  there 
was  nothing  to  be  noted ;  he  was  pale  (indoor  occupation),  did 
not  smoke,  and  denied  ever  having  had  any  venereal  disease  ; 
family  history  gave  no  assistance. 

Though  he  said  he  saw  badly  with  the  R.  eye,  Mr.  Parker 
found  V.  in  this  eye  6/9  raised  to  6/5  in  +  0'5  D.,  the  L.  V. 
being  6/6  with  and  without  +  P5  D. 

At  this  stage  it  would  have  been  easy  to  dismiss  the  case  as 
indefinite,  for  the  disc  appears  to  have  shown  no  decided  altera- 
tion. But  the  pupil  was  ol)served  to  be  rather  larger  than  the 
other  {i.e.,  less  active  to  direct  light),  and  on  then  trying  V.  with 
Bjerrum's  types,  Mr.  Parker  found  a  very  great  difference  be- 
tween the  light  sense  in  the  two  eyes,  the  R.  with  correction 
seeing  only  6/36,  whilst  the  L.  saw  6/9.  There  was  a  small 
scotoma  just  above  the  centre  of  the  F.  in  the  R. ;  no  peripheral 
loss. 

October  16  (two  weeks  later,  or  three  weeks  after  failure 
began)  the  above  observation  was  repeated  with  the  same  result, 
and  there  was  now  decided  pallor  of  R.  0.  D.  as  compared  with 
L. ;  no  change  whatever  at  the  Y.  S. 

On  Decemljer  18  (nearly  three  months)  V.  of  R.  seemed  not 
quite  so  well,  viz.,  with  +  1*5D.  6/12  Sn.  and  6/60  Bj.  against 
6/6  of  ])oth  types  in  L.  with  the  same  lens.  The  R.  0.  D.  is 
noted  as  showing  much  pallor.  But  six  weeks  later  (January 
29,  1898,  four  months  or  more)  R.  again  sees  6/9  Sn  with  +  1*5, 
and  after  this  he  did  not  come. 

The  case  was  slight  from  ])egiiniing  to  end,  and  apparently 
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slower  in  coming  to  an  end  than  some  cases  are.  It  might  easily 
have  been  overlooked  had  not  the  patient  been  accnstomed  ]>y 
his  trade  to  accnrate  observation,  and  had  Mr.  Parker  not 
quickly  appreciated  the  leading  features,  viz.,  the  state  of  the 
pupil,  the  very  marked  lowering  of  the  light  sense  and  the  gap 
in  the  field. 

A  f^imilar  ^Jifjlit  ca<ie.     Notes  not  so  complete. 

Mrs.  D.,  ait.  45  (Case  88;  P.  30,  157),  was  sent  by  Dr. 
Morison  on  May  4,  1894,  for  a  defect  of  two  weeks'  duration  in 
L.  eye  with  a  "  bruised  feeling  at  the  top  when  the  eye  is 
moved."     Is  rheumatic,  and  has  "l)arometric  joints." 

.May  4,  1894.     K.  -  4-5  D.,  6/9  well;  Bj.'s  "A"  =  6/9. 

L.  -  4*5  D.,  6/9  "  blurry";  reads  word  by  word,  and  has  to 
look  sideways  to  it.  Bj.'s  "  A  "  =  6/24  barely.  Eeflex  action  of 
p.  less  than  in  R.  Relative  scotoma  at  centre  of  F.  and  aT)ove ; 
periphery  not  measured.  0.  D.  l)lurred  ;  edge  invisil)le  by  direct 
examination  ;  no  swelling. 

Blisters  and  salicine. 

Smoked  glasses. 

June  14.     P.— 4-5,  6/6  partly  ;   Bj.'s  "  A  "  5/6  partly. 

L.— 4-5,  6/6  partly,  but  not  so  well  as  R. ;  Bj.'s  "  A  "  6  12.  Xo 
ophthalmoscopic  note. 

Not  seen  again. 

The  following  was  probably  a  case  of  slight  retrobulbar 
neuritis,  but  the  micropsia  and  the  retinal  haze  point  rather 
to  central  retinitis  of  low  deQ:ree.  It  at  least  illustrates  the 
occasional  difficulty  in  diagnosis  already  alluded  to. 

Mrs.  Walter  B.,  cet.  69  (Case  105;  P.  22,  61),  sent  by 
Dr.  Schacht  on  January  26,  1891,  for  slight  defect  of  R.  found 
out  accidentally  three  weeks  before ;  a  little  mist  as  if  with  dust 
on  it,  and  type  looks  only  half  the  size  it  looks  to  the  other  eye ; 
all  things  look  a  shade  darker  than  to  the  other  eye ;  a  picture 
with  this  eye  looks  as  if  in  the  shade  ;  with  the  L.  it  looks  as  if 
in  sunshine. 

Now,  R.  p.  and  T.  n.  (p.  rather  >  L.)  ;  Ilm.  4  I).  ;  Y.  6/6 
partly 
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L.  Ilm.  :^.  D.;  C/O  well. 

Jl.  (after  mydriasis)  0.  D.  find  surrounding  retina  slight  hazo 
and  deci<ledly  different  from  L. ;  Y.  S.  quite  n. 

A  well  marked  relative  scotoma  for  5  and  10  mm.  red  and  for 
pde  pink  from  fixation  point  outwards  "  exactly  as  in  tobacco." 
Periphery  of  F.  (to  hand)  full. 

(R.,  no  trace  of  scotoma). 

March  16.  I\.  w.  +  4  D.,  6/6  partly,  and  still  looks 
"smaller"  than  to  L. ;  Bj.'s  "A"  6/18  ;  0.  D.  certainly  a  little 
piler  than  L.,  especially  on  Y.  S.  side.  Scotoma  to  5  mm.  pink 
still  present,  Imt  not  >  5°  or  10°  each  way  from  centre. 

L.  w.  +  3  D.,  6/6  well;  Bj.'s  "A"  6/9. 

Of  the  double  cases  (idiopathic  family  Group  B)  it  seems 
that  we  may  for  the  present  distinguish  B  1, — Cases  which 
resemble  those  of  CJroup  A  (Single  Cases),  but  suffer  one 
or  more  sul^sequent  attacks  like  the  first,  and  affecting 
either  the  same  eye  or  alternating  between  the  two ;  and 
which  are  complicated  by  loss  of  power  or  loss  of  sensation 
in  (»ne  or  more  limbs  (usually  the  legs),  that  may  (like  the 
los^  f»f  sight)  be  temporary,  but  often  settles  into  something 
permanent,  liepeated  attacks  of  this  optic  neuritis  seem 
usually  to  leave  some  degree  of  permanent  defect,  but  not 
necessarily  a  high  degree. 

'J'liere  is  no  doubt  that  some  of  the  Single  Cases  (A)  are 
of  the  same  essential  nature  as  the  double  ones  just  mentioned, 
and  may  sometimes,  if  observed  long  enough,  be  seen  to 
pass  into  the  latter.  At  ])resent  I  have  notes  of  only  some 
six  cases  of  the  Croup  Vi  1,  and  select  the  following: — 

Miss (Case  93  ;  P.  29,  251).     Early  in  1894,  she  being 

aged  29,  the  L.  eye  failed,  and  when  I  saw  her  early  in  March, 
V.  wa.s  6/60  and  1.5  J.,  the  0.  D.  pale  with  some  diminution  in 
size  of  the  arteries,  and  the  direct  reflex  action  of  p.  much  less 
than  in  the  \l.  'Die  V.  does  not  appear  to  have  been  examined. 
12  monthH  later  (April,  1895)  the  L.  had  improved  to  6/18;  the 
O.  I),  was  pale  as  before,  and  F.,  though  of  f\dl  expanse,  showed 
nn  aliHoltUe  scotoma  dose  to  the  centre.  The  P.  (hitherto  good) 
had  now  been  failing  f(,r  a   fortm'ght,  and  its  V,  was  6/36,  with 
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slight  haze  of  O.  1).,  a  small  absolute  scotoma  but  full  expanse  of 
F.     Knee  jerks  now  very  brisk,  but  no  ankle  clonus. 

June,  1895.  K.  and  L.  each  see  about  4/60  and  IG  J.,  both 
0.  Ds.  pale  ;  ps.  act  to  light. 

November.  Thinks  sight  worse,  and  says  that  it  varies  a 
good  deal  and  often ;  II  (2nd  eye)  3/GO  ;  I..  (1st  eye)  6/24  ;  Fs. 
about  as  last  time.  Lately  some  pain  and  weakness  in  L.  leg 
"  as  if  it  would  give  way." 

April,  1896.  Eeports  "eyes  better  on  the  whole,  but  still 
vary ;  left  much  better,  but  right  still  very  dim." 

February,  1899.  Her  brother,  a  medical  man,  reports  that 
about  three  years  ago  her  sight  again  got  much  worse  for  a  time 
but  improved  again,  and  that  now,  with  both  eyes,  she  can  read 
some  of  14  J.,  and  do  a  little  sewing,  play  chess,  iK:c.,  Imt  cannot 
see  6/60;  that  she  cannot  walk  far,  and  has  decided  weakness  of 
L.  hand,  arm,  and  leg. 

Miss (Case  115;    P.    16,    134),  ?et.   21,  was   first   seen 

June  21,  1888,  for  failure  of  sight  in  the  left  eye  which  had 
begun  four  or  five  weeks  l)efore,  and  got  woi-se  for  the  first  few 
daj^s.  As  she  had  (juite  lately  gone  through  a  severe  distress, 
and  had  several  years  previoush^  more  than  once  behaved 
strangely  and  been  considered  morbid  and  fanciful,  the  eye 
failure  was  thought  to  be  hysterical  both  by  her  doctor  and 
parents.  Some  numbness  of  the  legs  up  to  the  waist  which  hatl 
come  on  when  the  eye  failed  seemed  likely  to  be  of  the  same 
nature. 

June  21,  1888.  "Well  nourished  and  apparently  strong.  Is 
reticent,  but  though  professing  to  make  light  of  her  ailments,  is 
really  very  pessimistic  about  her  sight.  Sleeps  badly  and  reads 
late  into  the  night. 

With  L.  e3^e  barely  sees  6/60  ;  F.  shows  large,  dense  scotoma 
for  red ;  0.  D.  decidedly  pale,  especially  on  Y.  S.  side ;  vessels 
n.  ;  no  appearances  of  embolism ;  P.  acts  less  freely  than  E. 
Decided  lowering  of  sensation  to  pin-pricks  in  both  legs ;  more 
in  E.  than  L. 

Ordered  blisters  to  temple,  and  to  wear  smoked  glasses ;  and 
sent  for  opinion  to  Dr.  (now  Sir  William)  Gowers  as  I  could  not 
Agree  that  the  case  was  hysterical,     Dr.  Gowers  thought  that  the 
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leg  s^-mptoms  might  lie  due  to  a  temporary  affection  of  the  cells  of 
the  posterior  columns  of  the  si^inal  cord,  and  were  thus  not  ordinary 
hysteria;  hut  that  the  legs  would  prohahly  recover,  and  that 
practically  therefore  the  symptoms  might  he  called  functional. 

July  3.  L.  sight  still  only  6/60  ;  F.  shows  no  contraction  ; 
loss  of  perception  of  green  in  all  parts  ;  red  is  correctly  per- 
ceived, ])ut  with  hesitation,  and  worst  close  to  centre  of  F. ;  blue 
promptly  seen  in  all  parts  of  F.  Action  of  pupil  to  light  mark- 
edly less  than  in  other  eye.  0.  D.  as  before  ;  considerably  paler 
than  R.,  especially  on  Y.  S.  side,  and  also  a  degree  less  tran- 
sparent than  R.,  and  vessel's  coats  rather  thicker. 

To  take  iodide  and  lithia  and  mercury  (gr.  1  of  tannate),  and 
have  mustard  to  spine. 

July  27.  L.  has  improved  (from  6/60  barely)  to  6/24  and 
6  18  after  intent  looking,  and  can  read  in  the  hand  from  10  J. 
(fairly)  up  to  2  J.  (words).     Glasses  do  not  help. 

September  7.  L.  now  sees  6/12,  and  some  of  6/9.  On 
November  1,  Dr.  Gowers,  who  had  seen  her  again,  found  a 
tendency  to  stumble  when  going  up  steps,  and  a  little  want  of 
equilibrium  with  the  eyes  shut  and  feet  together,  and  thought 
the  development  of  permanent  organic  disease  more  likely. 

December  11.  L.  sees  6/9  slowly,  Init  well.  For  a  week 
past,  II.  has  been  failing,  with  pain  in  or  behind  the  globe.  Now 
can  ])ut  just  see  hand  moving  in  the  upper  outer  quadrant  of  F. 
P.  almost  motioidess  to  light,  Jind  liecomes  very  large  when  the 
L.  is  covered.  O.  D.  red,  rather  hazy,  and  veins  too  full.  Has 
of  her  own  accord  resumed  iodide  and  mercury.  To  use  blisters 
again. 

December  21.  K.  now  sees  hand  easily  in  all  parts  of  F., 
except  at  centre  and  at  down-in  quadrant.  0.  D.  is  slightly 
swollen  (II.  2  D.  as  compared  with  II.  0*5  D.  at  Y.  S.). 

January  22,  1889.  R.  sees  3/60,  but  not  quite  6/60.  0.  D. 
still  hazy,  but  temporal  side  getting  pale. 

February  26.  R.  O.  I),  much  clearer,  and  Y.  S.  side  paler. 
Now  .sees  6  60. 

AVas  not  seen  again  until  May  17,  1889,  when  she  came 
saying  she  was  worse,  and  on  trial,  V.  was  very  l)ad  in  both  eyes. 
(This  fiesh  failure  was  certainly  recent  in  L.  The  R.  might 
have  remained  luialtercd  since  Fcbruarv  ;    l)ut  I  think  it  had 
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improved  and  failed  again,  for  had  it  remained  at  G,  GO  ever 
since  February,  the  very  marked  improvement  which  now  soon 
took  phice  would  have  been  unlikely  to  occur.) 

Now  (May  17)  K.  barely  sees  6/ GO,  F.  of  full  size,  but  shows  a 
dense  scotoma  from  centre  outwards. 

L.  6/36,  a  similar  scotoma  from  centre  outwards  but  not  so 
large  as  in  E.  F.  of  full  size.  Ps.  act  to  light.  0.  Ds.  about  as 
last  time.     Confuses  all  red,  green,  and  gray  colours. 

No  further  note  until  June  11, 1891  (two  years),  when  R.  sees 
6/12  and  L.  6/9  partly,  and  easily  reads  small  print.  Both 
O.  Ds.  very  pale  on  Y.  S.  side,  but  no  other  changes. 

The  next  note  is  July  22,  1892,  when  she  said  she  had  lately 
had  a  short  attack  of  double  vision  "  caused  by  the  left  eye  " ; 
this  had  now  quite  passed  off.  V.  was  the  same  as  last  time,  not 
quite  6/9  with  the  two  eyes  together. 

In  the  summer,  1893,  again  had  double  sight,  chiefly  when 
looking  to  her  left,  prol^ably  L.  external  rectus. 

November  1,  1893  (five  years  after  first  note).  Now  no  recog- 
nised diplopia.  Print  sometimes  gets  confused  or  swimming  both 
with  and  without  her  weak  +  glasses ;  also  distant  objects 
looked  at  fixedly,  either  with  both  eyes  or  either  eye  singly 
become  "'  unsteady,"  "  much  like  rain  running  down  a  window 
pane."  Perhaps  this  may  be  due  to  minute  nystagmus  made 
worse  by  effort.  Complains  a  good  deal  of  ])iiin  at  back  of  neck 
(about  seventh  vertebra).  V.  same,  6/0  partly  with  both  together 
The  L.  leg  still  drags  somewhat,  and  is  weak,  with  effort  she  can 
manage  to  put  the  foot  upon  the  chair  seat.  Knee  jerks  (now 
tried  by  me  for  the  first  time)  very  brisk. 

In  April,  1897,  the  L.  eye  again  failed  rapidly  with  some  days 
of  pain  in  turning  the  eye  about.  I  saw  her  on  12th  with  V. 
only  6  60  in  this  eye  eccentrically  (central  scotoma  passing  also 
upwards  from  centre),  P.  acts  less  to  light  than  K.  0.  Ds.  as 
before. 

In  August,  V.  was  6/9  as  liefore  the  attack.  Sir  William 
Gowers  saw  her  again  about  this  time  and  told  me  she  had  un- 
doubtedly a  sclerotic  lesion  of  the  cord,  probably  focal  myelitis 
in  the  dorsal  region. 

One  of  this  lady's  elder  brothers  is  also  the  subject  of  a  form 
of  spinal  sclerosis  with  central  blindness  of  one  eye  from  partial 
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Optic  atrophy,  the  other  eye  failing  slowly  many  years  later.     I 
have  seen  him  at  intervals  from  1890. 

The  chief  events  and  dates  in  his  case  were  : — 

1879,  vet.  19.  Doul)le  vision  with  drooping  of  eyelid  (he  does 
not  remember  which  eye).  Recovered  in  a  few  months  without 
treatment. 

1884.  Failure  of  R.  eye  during  one  day  with  some  pain, 
could  not  see  his  own  hand  with  the  eye.  Had  much  advice  and 
was  thought  by  some  to  be  malingering,  because  there  was  so 
little  sign  of  disease  in  the  eye.  Sight  improved  a  little  but 
never  became  useful,  and  when  I  saw  him  in  1890  (six  years 
after  failm-e)  at  aet.  29,  he  could  just  read  16  J.  with  the  eye  by 
looking  sideways,  and  there  was  a  large  loss  in  the  F.  from  the 
centre  up  and  out.  0.  D.  atrophied.  L.  6/6  F.  full  (perimeter) 
and  no  scotoma ;  doubtful  pallor  of  outer  side  of  0.  D.  Ps.  act 
to  light  and  accommodation,  but  R.  less  active  to  light  than  L. 
Articulation  slow  and  catching ;  he  walks  carefully  as  if  not  at 
ease  on  his  legs  :  under  treatment  for  "  general  weakness." 
Denies  ever  having  had  intercourse. 

In  August,  1892,  the  eye  condition  was  the  same,  and  the  L. 
continued  to  see  6/6  well,  though  its  0.  D.  was  somewhat  pale. 
But  he  was  getting  much  more  ataxic  and  weak,  articulation  was 
more  difficult,  and  his  mental  power  seemed  less  than  before. 

In  May,  1898,  he  came  again,  and  this  time  the  L.  had  sunk  to 
6;  18  barely  and  8  J.  The  R.  still  read  16  J.  Ps.  acted  some- 
what to  light.  Internal  recti  acted  very  imperfectly  and  R. 
diverged;  no  ptosis;  other  ocular  movements  full;  rapid  nystag- 
mus of  both.  O.  I)s.  as  before,  L.  much  less  pale  than  R.,  central 
vessels  about  normal.  Incontinence  of  urine ;  constipation ; 
speech  jerking,  gait  jerking  and  weak;  needs  two  sticks,  and  a 
servant  to  help  him. 

Several  attacks  of  loss  of  sight,  folhrnrd  ht/  recovery  hat  leaving  ilie 
(tisrs  jtale.  Various  other  temimwry  jparah/ses  of  motion  and 
sensation.     Patient  under  ohsei'vation  nearly  twenty  years. 

Miss  W.  (Case  123,  P.  7—161)  gave  me  the  following 
account : — 

At  llic  age  of  about   K).  in   1870,  after  nuah  family  trouble 
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(money  losses)  she  had  an  illness,  auLompanicd  l)y  headache,  loss 
of  sleeji  and  some  "cramps"  in  liml)s,  during  which  she  l)ecanie 
nearly  blind  of  l)oth  eyes.  The  late  Mr.  James  Adams  told 
her  at  Moorfields,  she  would  soon  get  well,  and  she  did,  vision 
recovering  "  perfectly  in  Ijoth  eyes  "  in  six  weeks. 

Remained  well,  acting  as  a  teacher,  till  1880,  when,  at  a;t.  19, 
she  again  had  "  numbness  and  cramj[js,"  and  the  11.  eye 
(not  both  eyes)  again  went  rapidly  almost  blind.  The  eye  im- 
proved and  the  other  symptoms  passed,  and  for  about  18  months 
she  was  as  usual. 

During  nearly  the  whole  of  1882  she  was  under  the  care  of  a 
colleague  for  repeated  failure  of  vision,  alternating  between  the 
two  eyes,  but  (as  the  Hospital  letter  showed)  never  very  bad  in 
both  eyes  at  the  same  time.  In  August  of  this  year,  she  came 
to  me  wishing  another  opinion.  She  was  then  an  energetic, 
emotional,  but  very  intelligent  person  of  good  frame  and  well 
nourished;  no  tremors,  but  some  "numbness  of  the  arms" 
(patient's  statement).  Complained  of  seeing  colours  badly,  and  of 
difficulty  in  judging  the  distance  of  objects  because  they  looked 
too  small,  li.  6  60  and  11  J.;  0.  D.  very  pale  all  over,  and 
arteries  too  small;  P.  large  and  sluggish  to  light.  L.  0  12  and 
1  J.,  0.  D.  pale  especially  on  outer  side,  but  much  less  so  than  K., 
and  arteries  not  diminished ;  P.  sluggish  to  light.  Fs.  to  white 
full ;  marked  confusion  of  red  and  green  wools  with  R.,  and  the 
same  but  less  marked  with  L.  in  which,  though  no  scotoma  could 
be  defined,  colour  vision  was  best  eccentrically.  Refraction  Em. 
in  both.  Xo  defect  of  smell  nor  dropping  of  fluid  from  the 
nostrils. 

A  year  later  (October,  1883),  better  in  all  ways  and  V.  better 
(R.  6;  18  ;  L.  6/6  slowly),  but  said  objects  still  looked  small  and 
far  away  to  the  R.,  and  that  long  gazing  either  at  far  or  near 
objects  caused  dizziness  of  R.  and  brought  on  headache. 

On  June  9,  1886  (aet.  about  26)  the  L.  (better  eye)  failed 
again  rapidly  and  badly,  but  had  partly  recovered  (to  6/12)  when 
she  came  to  me  on  the  26th.  This  time  she  also  had  double 
vision  due  to  paresis  of  R.  external  rectus,  and  again  suftered 
from  headache  and  retching.  R.  6/18  as  before.  She  took  small 
doses  of  iodide  for  about  three  months,  iniproxed  in  health  and 
lost  the  diplopia. 
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On  May,  10,  1^90,  after  two  or  three  weeks  of  pain  first  as 
general  headache  then  localised  in  or  behind  the  eyes,  L.  failed 
again,  the  pain  ceasing  when  the  sight  went.  On  19th,  I  found 
V.  of  L.  only  fingers  at  12  inches,  and  direct  reflex  action  of  P. 
bad  (worse  than  R.)  0.  D.  as  before,  and  showing  no  inflamma- 
tory appearance.  K.  as  before,  6/18.  Y.  of  L.  gradually  im- 
proved again  and  by  .the  end  of  July  was  6/9,  but  became  dim 
after  a  short  eflbrt.  In  this  attack  she  again  took  iodide,  and 
mercury  was  tried  but  caused  diarrhoea. 

In  the  late  spring  of  1893  after  nursing  her  mother  through 
a  pulmonary  ilhiess,  ^liss  "W.  was  ill  again  (it  was  called  infltienza) 
and  in  June  her  L.  leg  became  "  numbed  and  felt  as  if  tied 
round  witli  a  tight  cord  "  and  lost  power,  so  that  she  had  diffi- 
culty in  going  up  and  down  stairs  ;  it  got  better  but  then  her  R. 
arm  followed  in  the  same  way  so  that  she  lost  power  of  writing 
legil)ly,  could  not  hold  a  cup  and  had  to  have  her  food  cut  up — 
the  eyes  did  not  suffer  this  time.  I  saw  her  in  November,  when 
the  leg  and  arm  had  recovered,  but  the  leg  (L.)  still  "  dragged  " 
when  she  was  tired  and  she  considered  her  hand-writing  (R.  hand) 
still  unsteady.  Knee  jerks  extremely  brisk.  There  were  no 
noticeable  tremors  or  nystagmus,  but  she  had  an  anxious  agitated 
manner  and  was  much  thinner.  The  discs  had  not  changed  in 
apj)eaiance  since  I  first  saw  her,  the  R.  being  still  paler  than  L., 
and  A',  was  unaltered  (R.  6/18,  L.  6/9  partly) ;  some  qualitative 
loss  in  the  na;ial  part  of  L.  F.,  and  to  a  less  degree  in  the  tem- 
poral part  of  R.  I  ha\e  not  seen  her  again,  but  in  1895  she 
wrote,  in  very  depressed  spirits,  that  in  spite  of  the  recent  illness 
and  death  of  her  mother,  sight  Avas  keeping  the  same.  She  would 
then  be  about  35. 

The  remainder  of  Group  R  of  the  idiupatliie  family  (com- 
))iising  nine  cases)  contains  some  six  examples  of  a  different 
fouii  which,  for  present  convenience,  I  have  called  the 
Harding  cases,  after  the  name  of  the  patient  in  the  first  case 
of  the  sort  that  I  saw.  The  mark  of  these  cases  is  rapid 
failnre  of  one  eye,  shortly  followed  by  similar  failure  of  the 
other,  and  l)y  (piick  and  good  recovery  of  both  without 
recurrence  of  blindness  oi-  any  nerve  complications. 

Cask  74.— Male,  a-t.  23,  1883  (published  as  Case  11  hi  Trans. 
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Oi)hth.  Soc,  vol.  iv,  p.  203).  II.  \uid  one  or  nioic  lleuLing  atUicks 
of  dimness,  and  then  failed  rapidly  to  less  than  6/60  in  two  or 
three  days  with  much  loss  of  F.,  involving  centre  and  part  of  the 
periphery ;  complete  recovery  to  6/6  in  three  weeks,  with  some 
pallor  of  0. 1).  L.  began  to  fail  a  week  after  11.,  went  through  a 
similar  attack,  with  loss  of  F.  of  same  character,  hut  different 
in  detail,  and  recovered  perfectly  in  two  to  three  weeks,  also  with 
pale  0.  D.  Pain  over  the  brow  and  pain  in  ocular  movements 
preceded  the  failure  of  each  eye. 

Except  that  he  was  ansemic,  and  had  lost  nearly  all  his  molars 
of  both  upper  and  lower  sets,  there  was  nothing  to  be  made  out 
as  to  possible  cause.  He  had  never  smoked,  and  had  been  abso- 
lutely continent.  Seen  again  1894  (11  years)  with  V.  6/6  in 
each  eye,  and  0.  Ds.  as  before ;  in  good  health. 

In  the  above  case  both  0.  Ds.  showed  a  little  luize  with 
decided  pallor,  especially  on  the  outer  side,  within  six  days 
of  the  failure  of  sight. 

Mrs. ait.  30  (Case  7,   Moorfields   0.  P.    letter,   1889). 

Ivapid  faihu'e  of  L. ;  two  weeks  later  lingers  at  2  feet,  marked 
papillitis  (swelling  2  D.) ;  direct  reflex  of  P.  l)ad.  Six  weeks 
from  failure  6/12;  three  months  6  6  partly;  Bj.  6,18;  fom' 
years  6/6,  0.  D.  pale  and  clear. 

R.  failed  a  month  after  L.,  and  in  a  week  V.  =  only  hand  move- 
ment ;  papillitis  as  in  L.-;  two  months  from  onset  6  12  ;  Bj.  6  36  ; 
four  years  6  9,  0.  D.  pale.     No  nerve  symptoms. 

A  few  days  before  the  first  (L.)  eye  failed,  she  had  a  blow  Ijy 
a  wooden  handle  on  the  L.  brow,  and  this  was  followed  by  a 
good  deal  of  pain  behind  the  eye.  Xo  evidence  of  syphilis  coidd 
l)e  obtained. 

We  may  now  attempt  some  conclusions  as  to  the  meaning 
of  idiopathic  inflammation  of  one  optic  nerve,  or  of  both 
nerves  with  an  interval;  the  seat  and  nature  of  the  local 
disease,  the  prognosis,  and  treatment. 

Sc'jj. — Of  the  88  idiopathic  cases  oS  were  in  females,  only 
30  in  males — two  females  to  one  male. 

Age. — Of  86  (out  of  88)  cases  in  which  the  age  when  the 
attack  occurred  is  given  (or  in  double  and  complicated  cases, 
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the  age  at  wliieh  the  disease  began),  69  were 
only  17  being  41  or  more.     Further,  of  the 
years  limit,  60  were  between  20  and  40 ; 
below  puberty  (taken  as  15),  and  of  these  t 
much  below  that  age. 

If  we  now  take  the  distribution  of  the  i 
to  age,  we  find  amongst  the   69  cases  bel 
limit  48  females  to  21  males,  or  2^  to   1 ; 
patients  above  40,  the  males  numbered  8, 
practical  equality. 

These  figures  show  conclusively  that  th 
neuritis  is  especially  a  disease  of  the  most 
period  of  life,  and  that  during  that  period  > 
than  twice  as  subject  to  it  as  men.* 

Apart  from  age  and  sex,  we  can  in  a  ce 
the  cases  discover  something  in  the  patie 
may  fairly  be  credited  with  a  shai-e,  predispc 
in  the  attack,  but  in  many  nothing  is  as 
ordinary  enquiry. 

Exposure  to  cold  after  the  depression 
or  simply  after  or  during  physical  fatigue,  is 
nine  of  my  cases,  and  this  number  is  no  ' 
mark. 

A  very  definite  history  of  gout  in  near  i 
in  about  six  of  the  series,  and  knowing  the  > 
whicli  such  an  enquiry  is  often  made,  we  must 
too  as  much  less  than  the  whole  truth.  I 
giving  this  history  were  all  seen  in  private,  a 
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mure  often  than  any  other  shortly  before  the  optic  ne 
and  it  appears  to  he  answerable  for  some  very  f 
attacks. 

There  was  a  history  of  typhoid  fever  just  before  tl 
attack  in  one  or  two,  and  of  some  form  of  malaria  in  t 
three  others ;  four  cases  in  all. 

Syphilis  was  certain  in  twu  of  the  idiopatliic  serie 
probable  in  three  others ;  but  in  the  two  cases  where  i 
certain,  the  primary  disease  had  occurred  respectively  1 
20  years  before  the  eye  attack,  and  in  one  of  these  the  p 
gave  a  clear  history  of  malarious  fever  a  few  weeks 
his  eye  failed.  I  think  therefore  we  nuiy,  for  the  pi 
conclude  tliat  syphilis  is  very  seldom  the  cause  of  idio] 
retro-bulbar  neuritis,  except  when  it  causes  a  gumma 
upon  the  optic  nerve ;  and  such  cases,  of  which  I  bel 
have  seen  several,  I  purposely  exclude,  placing  them 
symptomatic  family.  Very  different  is  the  share  tak 
syphilis,  whether  recent  or  remote,  in  causing  by  one  me 
another  a  symptomatic  retrobulbar  neuritis.  In  my  sy 
matic  family  T  have  provisionally  placed  32  cases,  and  s) 
was  certain,  or  almost  certain,  in  al)Out  17  of  these — a 
one  half — the  primary  disease  dating  from  a  few  mon 
many  years  prior  to  the  optic  neuritis. 

Lastly,  the  history  shows  in  a  considerable  number  o: 
of  idiopathic  retrobulbar  neuritis  a  predisposition  to  ni 
functional  disturbance  or  orcjanic  disease  of  the  n( 
system.  The  excessive  frequency  alread}^  pointed  out  < 
optic   ner^e  disease  in  women  at  and  l)elow  middle 

....1.,    ,*,..i;,,^4-,v e    4-1.:.-.        xt^^     ^,,i,.    ,    
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actual  disease  of  llie  nervous  system  in  connection  with 
.luile  27  of  the  88  cases— nearly  1.  in  o.  Of  the  27,  7  were 
male  and  20  female. 

Slowly  progressive  dcuble  optic  atrophy  with  loss  of 
knee  jerks,  or  the  latter  with  loss  of  the  pupillary  light  reflex, 
arouse  a  strong  suspicion  of  incipient  tabes  dorsalis  (loco- 
motor ataxy).  A  very  large  proportion  of  these  cases 
occur  in  men,  and  there  is  a  history  of  syphilis  in  a  con- 
siderable numl)er. 

An  attack  of  acute  retrobulbar  optic  neuritis  usually 
single,  or  if  double  with  much  delayed  symmetry,  generally 
ending  in  partial  or  complete  recovery  should,  1  think, 
always  cause  some  anxiety  as  to  the  future  onset  of  dis- 
seminated sclerosis  or  some  other  disease  of  the  cord,  not  tabes. 
The  great  majority  of  these  cases  occur  in  women  during 
the  sexually  active  years,  scarcely  one-third  being  in  men. 
Syphilis  appears  to  take  little,  if  any,  share  m  causing  the 
attack. 

Optic  atrophy  in  tlie  early  stages  of  tabes  often  means,  I 
believe,  that  the  limb  phenomena  will  be  delayed  or  perhaps 
never  fully  developed.  Will  it,  perhaps,  be  found  in  the 
future  tliat  disseminated  sclerosis  beu;inninu:  as  single  retro- 
bulljar  neuritis  shows  less  than  its  usual  tendency  to  become 
generalised  ?  However  this  may  be  if  only  one  optic  nerve 
be  attacked,  there  is  evidently  less  chance  of  escape  from 
the  general  symptoms  in  cases  where  the  second  optic  nerve 
becomes  affected;  for  in  no  less  than  G*  of  my  15  double 
cases  the  patient  was  more  or  less  paralysed. 

It  is  difficult,  with  our  present  imperfect  knowledge,  to 
understand  the  occurrence  of  acute  disease  in  a  portion,  ap- 
parently well-defined,  of  only  one  optic  nerve,  the  active 
process  lasting  for  a  certain  fairly  constant  period,  and  then 
passing  oil*. 

The  rapidity  of  onset  points  to  either  inflammation  or 
slight  infiltrating   hiemorrhage,  and  of  (lie  latter, — ha3mor- 

•  Cases  2b,  70,  'Xi,  111,1 15,  123. 
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rhage  from  a  iiiimito  intrinsic  vossc4  in  the  optic  nerve, — we 
liave,  I  think,  no  clinical  knowledge  (the  phenomena  of 
bleeding  into  the  sheath-space  are  difl'erent).  The  character 
of  the  pain  points  to  the  orl)ital  part  of  the  optic  nerve  as 
the  seat  of  the  inflammation  and  the  frequency  of  early — 
however  slight — inilammatory  appearances  at  the  disc  can 
best  be  explained  by  a  lesion  near  to  the  eye.  The  almost 
constant  involvement  of  the  central,  or  para-central  part  of 
the  field  indicates  disease  of  those  nerve  fibres  that  come 
from  the  yellow-spot  region  and  that  lie  on  the  temporal  side 
of  the  nerve  near  the  eyeball  and  in  its  axis  further  back. 
The  scotoma  often  spreads  out  in  a  fan  shape  from  the  centre 
of  the  field  towards  or  up  to  some  portion  of  the  circum- 
ference,— not  the  same  sector  of  the  field  in  all  cases  ;*  this 
seems  to  show  that  the  morbid  process  tends  to  affect  a 
wedge-shaped  portion  of  the  nerve,  the  apex  of  the  wedge 
being  at  the  macular  fibres,  the  base  at  some  (not  always  the 
same)  part  of  the  periphery. 

If  we  suppose,  with  Mr.  Marcus  Gunn,  that  the  arterial 
twig  supplied  by  the  central  artery  to  the  macular  fibres  in 
some  way  dominates  the  special  liability  of  these  fibres,  we 
cannot,  it  would  seem,  make  the  same  vessel  responsil)le  for 
the  varying  wedge  of  disease.  And  yet  if  we  accept  as 
prolmble  that  some  (perhaps  not  always  the  same)  morbid 
state  of  the  blood  furnishes  the  foundation  of  the  attack,  the 
a-symmetry  of  the  disease  would  be  explicable  only  by 
supposing  that  the  poison  acted  on  the  nerve  fibres  indirectly, 
inducing  changes  in  the  walls,  or  inflammatory  obstruction 
in  the  channel  of  certain  minute  blood-vessels  or  lymphatics 
in  the  nerve.  Speculation  apart  we  need  not  refuse  to  con- 
sider the  fundamentally  toxic  origin  of  retrobulbar  neuritis 
simply  because  of  its  a-symmetry ;  for  gout  is  often  a-sym- 
metrical  in  single  attacks,  and  this  not  only  when  perhaps 

*  The  direction  of  the  sector  of  loss  in  the  field  is,  according  to  my 
observations,  usually  outwards  (up-out,  down-out,  or  horizontal)  ;  but  i»i  a 
certain  number  the  base  of  the  sector  lias  been  inwards  and  in  a  few  dircilly 
upwards. 
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located  l)y  injury  or  pressure,  l)ut  in  the  iris  and  sclerotic 
where  no  such  influences  have  occurred ;  again  herpes  zoster 
though  almost  always  one-sided,  is  sometimes  caused  l)y 
arsenic  taken  internally. 

In  the  treatment  of  retrobulbar  neuritis,  when  seen  early, 
I  believe  in  the  usefulness  of  counter-irritation  and  the  ad- 
ministration of  iodides  and  often  of  mercury.  But  we  know 
too  little  as  yet  of  the  natural  history  of  the  disease,  to  speak 
strongly  about  the  efficacy  of  any  particular  treatment,  and 
allowance  must  be  made,  in  the  present  state  of  knowledge, 
for  apparent  differences  in  the  cause.  Xevertheless  it  is  true 
that  most  of  the  severe  cases  that  have  made  a  good  rec()^'ery 
in  mv  hands  have  done  so  under  vioforous  treatment. 
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A   NOTE   OX   THE   ELASTIC   TISSUES   OF   THE   EYEBALL,    AS 
SHOWN  BY  SECTIONS  STAINED  WITH  ACID  ORCEIN. 

By  E.  Treaciikr  Collins, 
Ansidaiit  Snnimn  to  fJif  Hoxjtittil. 

The  following  description  of  tlie  elastic  tissue  of  the  human 
eye  is  based  upon  the  examination  of  a  series  of  sections 
stained  with  acid  orcein. 

Tliis  method  of  stainino-  lias  been  introduced  and  elabo- 
rated  by  Unna,  for  demonstrating  the  elastic  tissue  in  the 
skin  (^Maratsb.  f.  prakt.  Dermatol,  vol.  xix,  1894,  p.  397  ; 
Zeit.  f.  Wiss.  Mik.,  vol.  xii,  2,  1895,  p.  240  :  Lee's  Micro- 
tomist's  Yade  ]\Iecum,  4th  ed.,  p.  451). 

In  sections  of  the  eye  the  tissues  of  which  it  is  composed 
are  of  such  varying  density  that  they  have  to  be  treated 
in  different  ways  for  the  .elastic  tissue  to  be  shown  in  all 
parts.  The  length  of  time  which  suflices  for  staining  elastic 
fibres  in  a  soft  tissue  like  the  skin  is  not  suflieient  to  show 
them  in  such  toucvh  tissue  as  the  cornea  and  sclerotic.  The 
length  of  time  whicli  is  most  suitable  for  the  sclerotic  and 
cornea  is  too  long  for  the  uveal  tract.  If  the  elastic  fibres  of 
tlie  former  are  well  shown,  the  latter  will  be  mucli  over- 
stained,  and  if  the  elastic  tissue  in  the  latter  is  just  right, 
that  in  the  former  is  hardly  picked  out  at  all. 

It  does  not,  therefore,  seem  possible  by  this  method  to 
c:et  one  section  of  the  eve  showino-  the  elastic  tissue  in  all 
parts  well  stained. 

In  the  cornea,  Descemet's  membrane  stains  much  deeper 
than  any  other  part,  and  in  sections  Avhich  have  been  allowed 
to  soak  for  some  considerable  time  (24  hours),  it  can  be 
made  to  stand  out  a  reddish-brown  colour,  the  substantia 
propria  remaining  a  dull  pink.     (PI.  A,  Fig.  2.) 

Bowman's  membrane  stains  precisely  the  same  colour  as 
the  substantia  propria,  so  that  this  method  of  staining  adds 
additional   evidence    to    that   wliieh   has    l)een    previously 
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brouglit  forward  as  to  the  difference  in  cliaracter  between 
Bowman's  and  Descemet's  membranes,  and  as  to  the  similarity 
in  character  of  Bowman's  membrane  and  the  substantia 
propria. 

It  further  emphasises  the  inappropriateness  of  the  term 
anterior  elastic  lamina,  as  applied  to  Bowman's  membrane. 

The  fibres  of  the  ligamenturn  pectinatum,  into  which 
Descemet's  membrane  divides  up,  stain  deeply  with  the 
acid  orcein  like  Descemet's  membrane  itself.  Its  outermost 
fibres  which  pass  into  the  sclerotic  can  be  traced  a  long 
distance  backwards,  further  than  w^ould  be  expected  from 
other  methods  of  staining,  some  way  beyond  the  termination 
of  the  space  of  Fontana.  As  they  proceed  backwards  they 
expand,  so  as  to  extend  ultimately  through  about  half  the 


J)lagraTiimatic  Fcction  of  an  cjc.     llio  clastic  tissue  staining  with 
acid  orcein  being  marked  in  red. 
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wiillli  o(  the  sclerotic,  having- between  them  IniiuUes  ut'  wliite 
fibrous  tissue,  equatorially  and  meridional ly  arranged. 

This  method  of  staining  picks  out  in  the  sclerotic  a 
number  of  delicate  elastic  fibres,  finer  than  those  usually 
met  with  in  tlie  skin.  In  sections  these  are  seen  cut  in 
various  directions,  those  cut  transversely  appearing  as  little 
dark  red  dots.  Those  cut  longitudinally  for  the  most  part 
run  parallel  with  the  bundles  of  white  fil)r()us  tissue,  and 
have  a  wavy  course. 

The  outer  layers  of  the  sclerotic  contain  more  elastic 
fibres  than  the  inner,  and  they  are  more  numerous  poste- 
riorly than  anteriorly.  Around  the  entrance  of  the  optic 
nerve  there  is  quite  a  dense  plexus  of  them. 

The  lamina  cribrosa  is  largely  composed  of  elastic  fibres, 
which  extend  across  the  nerve  fibres  from  the  plexus  in  the 
sclerotic  on  each  side.  From  the  lamina  cribrosa  a  delicate 
network  of  elastic  fibres  extends  backwards,  around  the 
central  blood  vessels  of  the  optic  nerve. 

In  both  the  pial  and  dural  sheaths  of  the  optic  nerve 
there  are  numerous  elastic  fibres.  In  the  former  they  are 
like  those  in  the  sclerotic,  fine  and  delicate,  Init  run  a  more 
tortuous  course.  In  the  dural  sheath  the  elastic  fibres  are 
thicker  than  those  in  the  sclerotic,  but  have  the  same  wavy 
character,  and  run  parallel  to  the  bundles  of  white  fibrous 
tissue. 

In  the  tendons  of  the  recti  muscles  where  they  are 
inserted  into  the  sclerotic,  thick  elastic  fibres  are  deeply 
stained  by  the  acid  orcein,  they  are  especially  numerous  in 
the  sheath  around  the  muscles. 

This  arran2:ement  of  elastic  fibres  in  the  sclerotic  which 
I  liave  described,  corresponds,  I  find,  very  closely  witli  wliat 
was  demonstrated  by  Professor  Satler,  at  the  25th  Ophthul- 
mological  Congress,  at  Heidelberg,  in  189(5.  He  employed 
Spaltenholz's  method  of  staining,  which  shows  up  the  elastic 
fibres  black  against  a  yellow  background. 

In  the  ocular  conjunctiva  many  stout  elastic  fibres  are  seen 
lying  in  the  tissue,  between  the  epithelium  and  the  sclerotic. 
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The  elastic  tissue  in  tlie  inner  coats  of  the  blood  vessels 
is  i)icked  out  by  the  acid  orcein  in  all  parts  of  the  eye.  In 
tlu'  iris  this  elastic  membrane  in  the  blood  vessels  is  the  only 
elastic  tissue  shown. 

In  tlie  choroid  and  ciliary  body  the  membrane  of  Bruch 
stains  deeply.  I  have  also  found  the  nodules  of  hyaline  sub- 
stance so  often  met  witli  in  pathological  specimens  on  the 
inner  surface  of  this  membrane,  stain  in  tlie  same  way. 

The  capsule  of  the  lens,  like  Descemet's  membrane,  can 
be  made  to  stand  out  a  reddish-brown  colour,  while  the  lens 
fibres,  like  tiie  substantia  propria  of  the  cornea,  remaiu  a  dull 
pink.     (Plate  A,  Fig.  1.) 

The  fibres  of  the  suspensory  ligament  also  stain  deeper 
witli  the  acid  orcein  than  the  surroundino-  tissue. 


PLATE  A. 

Fig.  1. — A  poition  of  the  cryslalline  lens  and  its  .apsule,  showing  the  latter 
deeply  stained  with  acid  orcein. 

Fio.  2. — A  section  of  the  cornea,  showing  Descemet's  membrane  deeply 
stained  with  acid  orcein.  Bowman's  membrane  remaining  tlic 
game  colour  as  the  substantia  propria. 


Oi> 


KF.rOET  ON  AN  EYE  IIAVING  SOME  UNUSUAL  CONGENITAL 

PECULLVRITIES. 

By  C.  Devereux  Marshaii  ,  Curator. 

TfiE  subject  of  this  report  was  a  man,  William  M.,  aged  32, 
who  was  first  seen  in  18<S7  witli  extensive  detachment  of 
the  left  retina,  colobomata  of  both  irides,  and  a  large 
coloboma  of  the  rio^ht  choroid  which  could  be  seen  with  the 
ophthalmoscope,  while  the  choroid  on  the  left  side  was  not 
visible. 

He  attended  again  in  June,  1898,  having  for  the  previous 
five  months  suffered  a  good  deal  of  pain  in  the  left  eye, 
which,  as  it  was  blind  and  appeared  to  be  affecting  the  right 
eye,  was  excised.  Patient  had  always  been  short-sighted, 
and  the  left  eye  was  never  so  strong  as  the  right,  the  vision 
of  which  with  Sph.  -11  1).,  Cyl.  -4  D.,  Ax.  Vert.  6/24.  The 
left  eye  had  been  quite  blind  for  about  12  years. 

The  eye  was  removed  and  hardened  in  formol,  and  the 
following  condition  was  noted  : — 

The  cornea  is  hazy,  the  iris  discoloured,  and  the  pupil 
blocked.  There  is  a  congenital  coloboma  of  the  iris 
downwards,  and  there  are  severe  inflammatory  changes  of 
old  standing.     The  eye  was  frozen  and  opened  equatorially. 

The  pupil  is  much  drawn  towards  the  coloboma,  and  there 
is  no  opening  in  what  is  now  the  centre  of  the  iris.  The 
angle  of  the  anterior  chamber  is  completely  closed  by 
adhesion  of  tlie  iris  to  the  periphery  of  the  cornea.  The 
lens  is  m  situ. 

The  retina  is  entirely  detached  except  on  one  side  where  it 
forms  a  dense  folded  membrane  reaching  from  the  ora  serrata 
to  the  optic  disc.  In  it  numerous  cysts  are  developed. 
The  folds  of  the  retina  enclose  a  small  space  which  is  the 
remains  of  the  vitreous  chamber.     Both  this  and  the  sub- 
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retinal  si^ace  are  tilled  with  coagulated  albuminous  material 
containing  much  Mood. 

There  is  an  enormous  coloboma  of  the  choroid  which 
occupies  fully  one  half  of  the  fundus.     (Fig.  1.) 

It  involves  the  optic  nerve,  the  head  of  wliich  is  deeply 
cupped.  The  wliole  of  the  sclerotic  corresponding  to  tlie 
colol)onia  is  thinned  and  bulged,  owing  doubtless  to  the 
tension  under  which  the  eye  has  for  some  considerable  time 
been  subjected. 

The  microscopical  examination  of  the  coloboma  is  interest- 
ino\  The  choroid  can  be  traced  runnin2^  alono-  the  sclerotic 
in  its  usual  position  over  a  considerable  area.  It  is  thin  and 
atrophic,  and  the  pigment  is  irregularly  scattered  through  its 
substance,  showing  that  some  inflammatory  change  has 
taken  place. 

As  one  approaches  the  coloboma  tlie  inflammatory  changes 
become  more  marked  and  some  hyaline  bodies  are  seen  (Fig. 
2^),  these  are  covered  with  hexagonal  pigment ;  after  this  the 
pigment  undergoes  proliferation  and  is  thicker  and  more 
distributed  through  the  substance  of  the  choroid.  On  coming 
nearer  the  coloboma  the  choroid  is  seen  to  cease,  but  a  few 
processes  extend  forwards  and  are  then  lost  in  the  tissue  of 
the  retina  and  sclerotic  (Figs.  2c  and  oe)  ;  a  similar  arrange- 
ment is  seen  on  the  opposite  side  of  the  colol)oma. 

The  retina  is  greatly  altered  both  in  its  disposition  and 
also  in  its  minute  structure  by  inflammatory  changes,  so  that 
some  careful  study  is  needed  in  order  to  find  out  its  exact 
relations. 

It  ap[: ears,  however,  that  it  is  entirely  occupied  in  ench)s- 
ing  a  space  whicli  is  the  remains  of  the  vitreous  chamber 
(Fig.  If)  but  unlike  most  extensive  detachments  this  one  can 
hardly  be  termed  complete,  owing  to  tlie  fact  that  the  portion 
of  the  coloboma  which  is  included  within  the  remains  of  the 
vitreous  chamber  is  actually  lined  with  retina,  wliich  is  in 
an  extremely  degenerate  state  and  iirmly  adherent  to  the 
sclerotic  (Fig.  3a). 

The  detached  portion  of  the  retina  is  very  considerably 
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atrupliicd  ami  far  moiu  iil)rous  than  normal  (Fig.  3/>),  wliilo 
many  of  the  minute  elements  which  characterise  it  are  either 
altogether  absent,  or  else  are  so  altered  as  to  be  unrecogniz- 
able. 

The  hexagonal  pigment  layer  is  almost  entirely  attached 
to  the  choroid,  but  in  many  parts  of  the  retina  isolated  cells 
or  groups  of  cells  are  adherent  to  it. 

Tliat  portion  of  tlie  retina  whicli  is  attached  to  the 
sclerotic  is  chiefly  characterised  by  its  extremely  honey- 
combed appearance,  it  is  riddled  throughout  with  small  cysts 
wliich  are  filled  with  coagulated  fibrinous  material  which 
stains  slightly  with  eosin  (Fig.  oa).  The  rest  of  the  retina 
is  in  a  somewhat  similar  condition,  but  the  cj^stic  spaces  are 
nothing  like  so  numerous. 

On  that  portion  of  the  retina  forming  one  of  the  side 
walls  of  the  remains  of  the  vitreous  chamber,  the  internal 
limiting  membrane  is  completely  stripped  off,  thus  forming 
the  inner  boundary  of  a  cystic  space,  the  outer  wall  of  which 
is  formed  by  the  rest  of  the  retina. 

In  the  portion  of  the  vitreous  chamber  near  the  sclerotic, 
there  is  a  good  deal  of  organised  exudation  as  well  as 
numerous  small  round  cells,  while  further  away  from  the 
sclera  it  is  filled  with  material  similar  to  that  which  fills  the 
smaller  cyst-like  spaces  mentioned  above. 

As  we  trace  the  retina  round  we  soon  meet  with  another 
large  cyst,  wliich  is  apparently  developed  in  the  substance 
of  the  retina,  but  much  nearer  the  outer  than  the  inner  side. 
Owing  to  the  very  degenerate  state  of  the  retina  it  is 
difficult  to  be  sure  of  its  exact  position,  but  it  is  probably 
between  the  outer  nuclear  and  outer  molecular  layers.  This 
space  is  partially  filled  with  exudation. 

The  anterior  part  of  the  eye  shows  still  more  remarkalJe 
changes.     These  are  illustrated  in  part  in  Fig.  4. 

In  order  to  show  this,  the  following  dissection  was  per- 
formed : — 

The  eye,  as  described  above,  had  been  divided  by  an  eipui- 
torial  section.     The  cornea  and  sclerotic  were  removed  from 
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llii'  ;ui:ei\or   half,  leaving  the    iris,    eiliaiy  I 
beliiiul. 

Ill  order  to  see  the  suspensory  ligament 
had  a  coloboma  was  removed,  and  thus  we  j 
the  ciliary  processes  from  the  front. 

The  position  occupied  by  the  coloboma  : 
(Fig.  4:1)),  for  at  that  point  the  circle  usually 
ciliary  body  is  incomplete,  and   instead  of  1 
assumes  a  pyriform  shape. 

From  this  point  a  median  raphe  runs  do' 
a.pex  of  the  coloboma  where  the  choroid  on  e^ 
meet  (Fig.  46'),  thus  forming  a  uniting  lian 
iritic  and  choroidal  colobomata.  On  cutting  S' 
this  raphe  microscopical  examination  shows 
ciliary  processes  which,  instead  of  uniting  i 
w\ay,  have  met  togetlier  and  become  fused. 
end  of  the  bridge  they  cease,  while  at  their  i 
are  continuous  with  the  ciliary  processes  whi 
proper  place. 

In  order  to  produce  tliis  state  of  things  ^ 
larger  ciliary  body  than  normal,  for  the  eye  is 
as  regards  size,  and  is,  in  fact,  myopic  and  c; 
no  means  be  considered  smaller  than  normal 
the  ciliary  body  only  were  developed,  accoun 
ent  over-growtli  of  the  ciliary  processes. 

The  tissue  wdiich  fills  up  the  space  betweei 
ally  placed  ciliary  processes  is  unstriped  m\ 
seen  under  normal  conditions,  except  that  its 
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had  a  iiolcli  in  iL  such  as  is  fi'ei|Uciitly  .seen  in  these  cases 
o}»hthahnoscopically,  and  it  would  ha\c  hcen  extremely  in- 
teresting to  have  examined  the  lijjament  and  lens  in  detail, 
but  this  was  impossible  in  the  specimen. 

As  far  as  one  coukl  tell,  the  eyes  had  similar  congential 
peculiarities,  although  the  secondary  inflammatory  changes 
were  far  more  marked  in  the  left  eye  than  in  the  right.  In 
addition  the  retina  of  this  eye  is  detached  while  the  other 
is  in  situ. 

The  explanation  of  this  condition  is  similar  to  that  given 
for  the  ordinary  colobomata  of  the  iris  and  choroid,  but  in 
this  case  the  developmental  processes  underwent  some  modi- 
fication which  lead  to  the  defect  in  the  choroid  and  iris,  and 
})ossihly  of  the  suspensory  ligament  and  lens,  as  well  as  to  an 
over-development  of  the  ciliary  body  leading  to  the  formation 
of  the  raphe  where  the  processes  from  each  side  met. 
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A  CASE  OF  TKAUMATIC  PULSATING  EXOPHTHALMOS;  LIGA- 
TIOX  OF  THE  RIGHT  COMMON  CAROTID  ARTERY;  PAR- 
TIAL CURE;  REMARKS. 

By  Arnold  Lawson,  F.R.C.S.P^iig. 

I  AM  indebted  to  Mr.  John  Tweedy  and  Mr.  Henry  JMorris 
for  their  kind  permission  to  publish  my  notes  of  this  case. 

Mrs.  H ,  sdt.  41,   a  stout,  healthy-looking  woman,  came 

to  Mr.  J.  Tweedy's  clinic,  at  the  Royal  London  Ophthalmic 
Hospital,  on  March  16,  1897,  complaining  of  severe  headache  and 
noises  in  the  head. 

Her  history  is  as  follows : — Eighteen  months  previously  she 
had  a  blow  on  the  back  of  her  head,  on  the  right  side,  the  result 
of  a  fall  downstairs.  The  blow  was  of  sufhcient  force  to  render 
her  unconscious  for  an  hour.  The  accident  occurred  in  the 
evening,  and  the  following  morning  on  waking  up  she  found  that 
she  saw  double.  She  went  to  Guy's  Hospital,  where  she  was 
admitted  to  Mr.  Brailey's  clinic.  She  then  complained  of  occi- 
pital and  frontal  headache  and  double  vision.  The  right  eye  was 
strongly  converged,  and  could  not  be  abducted  beyond  the  mid- 
line, indicating  paralysis  of  the  6th  nerve. 

R.  V.  =  <  6/60.     No  improvement  with  glasses. 
L.  V.  -  6  24  C  -  4-5  D.  Sph.  =  6/9. 

She  was  ordered  a  plane  ground  glass  for  the  right  eye,  and 
sph.  -  3*5  D.  for  the  left,  and  a  mixture  containing  Pot.  iod.  and 
liq.  hydrarg.  perchlor.  ordered  three  times  a  day. 

She  improved  under  this  treatment,  lost  her  headaches,  and 
at  her  last  visit  to  Guy's  Hospital,  nearly  five  months  after  the 
accident,  it  Avas  noted  that  binocular  vision  had  returned.  This 
was  on  December  31,  1895. 

A  few  weeks  later  she  began  for  the  first  time  to  experience 
noises  in  her  head,  at  first  of  a  trifling  character  l)ut  constant, 
and  increased  on  exertion.  These  noises  grew  gradually  louder 
;i?id  londcr,  and  towards  the  end  of  1896  she  noticed  that  the 
right  side  of  her  face  was  flushed,  and  that  the  right  eye  seemed 
Tiiore  prominent  than  the  left.     The  headaches  l)egan  to  return 
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about  this  time,  and  for  the  hist  three  months  before  her  first 
visit  to  Moorfields  both  noises  and  headaches  had  become  very 
rapidly  aggravated. 

On  examination  the  right  side  of  the  face  was  seen  to  l)e 
deeply  flushed,  especially  at  the  upper  part.  The  ocular  con- 
junctiva was  somewhat  suffused,  and  was  coursed  by  several 
tortuous  dilated  veins.  There  was  marked  proptosis  of  the  right 
globe,  but  no  paralysis  of  any  of  the  ocular  muscles.  With  the 
ophthalmoscope  the  retinal  veins  were  seen  to  be  enormously 
swollen  and  tortuous.  No  marked  change  was  noted  in  the 
arteries;  but  the  disc  was  l)lurred,  and  there  were  patches  of 
effusion  about  the  veins. 

li.  V.  =  <  6  60,  c  -  3  D.  =  6  24.    She  had  three  diopters  of 
myopic  astigmatism,  but  no  cylindrical  correction  improved  her 
vision  further.     On  placing  the  fingers  in  the  hollow  between 
the  upper  lid  and  orlntal  arch,  the  usual  space  was  felt  to  be 
partially  filled  by  a  soft  ill-defined  pulsating  mass,  easily  compres- 
sible, and  imparting  a  marked  rough  thrill  to  the  fingers.     The 
pulsation  and  thrill  were  most  marked  in  the  neighbourhood  of  the 
supra-orbital  notch,  from  which  an  enormously  swollen  pulsating 
supra-orbital  vein  could  be  easily  traced  over  the  forehead.     The 
soft  mass  behind  the  lid  was  also  evidently  due  to  swollen  pulsat- 
ing veins.     Another  very  large  pulsating  vein  could  also  be  seen 
running  transversely  outwards  from  the  external  canthus  to  join 
the  anterior  temporal  vein.     With  the  stethoscope  a  loud,  rough, 
whizzing  bruit  was  heard  over  the  pulsating  areas,  but  not  else- 
where over  the  head.     No  pulsation  was  felt  in  the  globe,  and 
no  pulsation  was  seen  in  the  retinal  veins.     Pressure  upon  the 
carotid  of  the  right  side  at  once  completely  controlled  pulsation 
and  thrill. 

The  patient  was  ordered  to  rest  and  Pot.  iod.  grs.  iij  was 
ordered  three  times  daily.  She  followed  out  the  treatment  for 
about  six  weeks,  but  grew  much  worse,  and  when  seen  at  the  end 
of  that  time  she  was  e^^dently  in  great  pain,  and  described  the 
noises  in  her  head  as  resembling  the  beating  of  a  sledge-hammer. 
All  the  above-mentioned  symptoms  were  pronoimcedly  worse, 
and  it  was  decided  to  send  her  at  once  to  the  Middlesex  Hospital, 
where  she  was  admitted  under  the  care  of  Mr.  Henry  Morris  on 
April  30,  1897. 
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8hc  was  kept  in  l)ed  for  a  fortnight  to  try  what  absolute  rest 
in  the  liorizontal  position  might  effect,  with  a  small  ice-bag  applied 
t<»  the  temple,  a  light  diet,  and  Pot.  iod.  in  small  doses.  She, 
however,  got  steadily  worse,  and  her  general  health  began  to 
fail  from  the  constant  jjain  and  want  of  sleep.  About  this  time 
I  ajrain  examined  the  fundus,  and  noted  that  there  was  a  con- 
.ciderable  amount  of  optic  neuritis,  and  that  the  tortuosity  had 
now  extended  to  the  arteries,  especially  to  the  smaller  ones.  A 
nu'nute  venous  haemorrhage  was  also  apparent. 

At  the  end  of  the  fortnight  further  delay  was  obviously 
useless,  so  the  patient  was  ansesthetised,  and  the  right  common 
carotid  ligatured,  opposite  the  cricoid  cartilage. 

Immediate  and  profound  relief  was  experienced.  On  the 
morning  after  the  operation  all  pain  and  noises  in  the  head  had 
left  her,  and  all  pulsation,  bruit,  and  thrill  had  disappeared. 
From  this  time  to  the  date  of  her  leaving  the  Middlesex  Hospital, 
June  17,  the  patient  made  an  excellent  and  uninterrupted  re- 
covery. Three  days  after  the  operation  I  again  examined  the 
fundus,  and  found  that  a  small  hagmorrhage  had  occurred  into 
the  vitreous,  but  the  veins  were  distinctly  less  congested,  and 
the  tortuosity  of  the  arteries  scarcely  visible.  The  patient  was 
kept  in  the  horizontal  position,  with  the  head  between  sand-bags 
for  rather  more  than  three  weeks  after  the  operation.  She  was 
then  allowed  to  sit  up,  and  was  finally  allowed  to  move  gently 
about  the  ward  four  weeks  after  the  operation. 

The  following  was  her  condition  on  leaving  the  hospital  five 
weeks  after  the  operation. 

All  subjective  symptoms  disappeared  the  day  after  the  opera- 
tion, and  have  not  returned.  The  flushing  of  the  right  side  of 
the  face  is  scarcely  noticeable ;  the  proptosis  and  fullness  under 
the  orbital  arch  seem  to  have  entirely  disappeared,  though  there  is 
a  slight  doughy  resistance  still  to  be  felt.  The  dilated  transverse 
vein,  which  was  so  prominent  before  the  operation,  has  shrunk  to 
a  third  of  its  former  size,  and  the  same  applies  to  the  supra- 
orbital vein.  JMilsation  and  tlnill  have  completely  disappeared. 
The  fundus  is  still  rather  ol)scuie(l  l)y  vitreous  ojmcities,  but  all 
neuritis  has  disa])peared,  and  the  edges  of  the  disc  look  somewhat 
ragged  and  uneven.  The  toituosity  of  the  veins  remains  very 
marked,  Init  they  are  much  smallei-  and  less  congested.  The  arteries 
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ai)[)ear  quite  normal.  Tlie  only  complication  that  ensued  duriiiu 
convalescence  was  a  slight  attack  of  epistaxis,  which  occurred  10 
days  after  the  operation,  and  did  not  require  any  special  treatment. 

It  will  thus  he  seen  that  when  the  patient  left  the  hospital 
the  cure  seemed  complete. 

I  next  saw  the  patient  on  July  7,  three  weeks  after  l.cr  dis- 
charge from  the  Middlesex  Hospital.  She  then  presented  an 
almost  complete  relapse.  All  the  old  symptoms  had  re-asseited 
themselves  with  renewed  vigour,  with  the  exception  of  the  noises 
in  the  head,  which  wee  onl};  present  in  a  modified  degree.  Since 
her  discharge  she  had  had  two  very  severe  attacks  of  epistaxis, 
and  after  each  attack  she  felt  considerahly  relieved  for  a  while. 
She  stated  that  as  soon  as  she  left  the  hospital  and  hegan  to 
undertake  home  duties  once  more  the  old  symptoms  hegan  at 
once  to  show  themselves  again.  She  was  ordered  to  rest  as 
much  as  possible,  and  to  keep  a  piece  of  lint  wet  with  lead  lotion 
constantly  applied. 

I  saw  her  again  a  week  later.  She  had  had  another  severe 
attack  of  epistaxis,  two  days  after  her  last  visit.  This  attack  histed 
ahout  three  hours,  and  since  then  she  had  felt  much  better.  Her 
condition  had  once  more  considerably  improved ;  no  thrill  could 
be  felt,  and  the  pulsation  was  not  so  heaving  as  before.  The 
improvement,  however,  quickly  disappeared,  and  on  September  7 
she  was  almost  if  not  quite  as  bad  as  before  ligature  of  the  carotid. 
She  stated,  however,  that  she  was  feeling  much  better  than  duiing 
the  previous  week,  when  she  had  yet  another  attack  of  epistaxis 
more  severe  than  any  preceding  it,  and  which  had  lasted  almost 
continuously  for  two  days.  Nevertheless  her  condition  seemed 
so  grave  about  this  time  that  the  propriety  of  further  opera.tive 
measures  was  seriously  considered ;  but  Mr.  Morris  decided  to 
wait  a  little  longer. 

However,  since  the  date  of  the  last  attack  of  epistaxis,  August 
31,  1897,  her  condition  has  been  one  of  steady  improvement  with- 
out any  more  relapses,  and  no  further  attack  of  epistaxis. 

The  matter  may  be  briefly  summed  up  by  stating  her  present 
condition  in  October,  1898,  when  I  last  saw  her. 

There  is  complete  absence  of  all  sul)jective  symptoms,  head- 
aches, noises  in  the  head,  Sec.  There  is  a  small  ill-defined  swell- 
ing under  the  iiuier  portion  of  the  orbita^  ai-ch,  which  yields  a 
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faint  expansile  pulsation.  No  thrill  can  be  felt,  but  there  is  a 
distinct  bruit,  though  slight  in  nature.  The  right  eye  is  slightly 
more  prominent  than  its  fellows,  and  the  conjunctiva  is  rather 
congested.  Pulsation  can  still  be  felt  in  the  temporal  vein 
above-mentioned  and  the  supra-orbital  vein,  and  both  veins  are 
a  good  deal  enlarged.  The  right  side  of  the  face  is  still  rather 
flushed.  Ophthalmoscopic  examination  shows  a  very  tortuous 
condition  of  the  retinal  veins,  which,  however,  are  nearly  normal 
in  size. 

M.  V.  c  -4  D.  sph.  =  6  24.     Best  improvement. 

L.  V.  c  -4-5  D.  sph.  =  6/9.       ,,  ,, 

Her  general  health  is  satisfactory,  and  she  suffers  no  inconveni- 
ence, and  were  it  not  that  there  is  practical  evidence  of  the  existence 
of  the  old  trouble,  which  seems  to  present  the  possil)ility  of  a 
relapse  at  some  future  date,  one  would  feel  quite  satisfied  as  to 
the  result  obtained. 

The  diagnosis  of  traumatic  pulsating  exopbtbalnius  has 
now  Ix'cn  placed  upon  a  fairly  certain  basis.  So  that  \vith 
our  i)resent  knowledge,  there  can  be  no  doul)t  that  the  case 
now  recorded  is  one  of  arterio- venous  communication  at  or 
near  the  cavernous  sinus.  Alto^^ether  the  result  of  eiubt 
autopsies  have  been  published.  Six  are  collected  by 
Sattler  (CJraefe-Scemisch,  Band  vi),  one  is  recorded  by 
l*iicliard  (Bristol  Med.  Chir.  Journal,  vol.  viii,  115),  and  one 
by  Stuelp  (Arch,  of  Opbtli.,  vol  xxvi,  4).  In  six  of  these 
autopsies  a  rupture  between  the  internal  carotid  and  the 
cavernous  sinus  was  definitely  proved ;  in  one  case  the  pres- 
ence or  not  of  a  rupture  remained  uncertain,  whilst  in  one  case 
only  thrombosis  of  the  cavernous  and  surrounding  sinuses  and 
o]»btlialmic  vein  was  found.  The  last-mentioned  case  raises 
the  (question  as  to  how  far  the  train  of  symptoms  may  be 
due  to  simple  tbromljosis  of  venous  sinuses.  There  are  only 
three  symptoms  characteristic  of  arterial  rupture,  viz., 
(1)  tbr  sledge-hammer  noises  in  the  head  ;  (2)  the  peculiar 
wliizzing  bruit ;  and  (3)  pulsation  which  is  synchronous  with 
the  carotid  pulse.  All  other  symptoms,  though  compatible 
with  arterio-venous  communication,  might  be  produced  by 
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venous  thrombosis  alone.  Even  pulsation  both  ocular  and 
extra-ocular  might  be  evident,  but  such  pulsation  would  not 
be  synchronous  with  the  carotid  pulse. 

The  prognosis  of  these  traumatic  cases  if  left  to  them- 
selves is  still  very  uncertain ;  because  the  symptoms  pro- 
duced are  of  such  a  severe  character  that  the  patient  nearly 
always  applies  for  relief  and  is  subjected  to  treatment.  It 
is  not  fair  to  regard  the  matter  from  the  standpoint  of  cases 
of  idiopathic  origin  among  whom  a  few  cases  of  spontaneous 
cure  have  been  reported,  whilst  others  have  continued  in 
statu  quo  for  years  without  treatment.  The  element  of 
trauma  of  uncertain  quality  and  quantity  must  greatly  com- 
])licate  the  prognosis,  and  the  call  for  active  treatment  often 
becomes  much  more  urgent  than  in  idiopathic  cases.  Speak- 
ing generally,  the  seriousness  of  the  prognosis  might  perha])S 
be  measured  by  the  nature  of  the  injury  and  the  time  that 
has  elapsed  between  the  injury  and  the  origin  of  the  symp- 
toms of  arteiio-venous  communication.  When  this  period  is 
very  short,  a  few  hours  or  a  day  or  two,  the  injury  has 
probably  been  very  severe  and  possibly  caused  serious  daniag(3 
elsewhere ;  whereas  if  the  symptoms,  as  in  the  present  case, 
have  not  supervened  until  some  months  after  the  accident, 
we  have  only  to  fear  the  results  of  the  arterio-venous  com- 
munication, and  the  element  of  trauma  may  be  practically 
discarded. 

As  regards  symptoms  this  case  presents  tw^o  of  some 
note. 

1.  An  interesting  feature  is  the  attacks  of  profuse  epis- 
taxis.  Similar  attacks  have  occurred  in  other  cases ;  but 
not  nearly  so  commonly  as  one  would  expect,  considering 
the  free  communication  that  exists  between  the  nasal  veins 
and  the  ophthalmic  vein.  In  this  case  each  attack  has  been 
attended  with  profound  relief,  and  indeed  her  permanent 
steady  improvement  during  tlie  last  13  months  has  dated 
from  the  occurrence  of  her  last  and  most  severe  attack. 
This  may  be  accounted  for  by  the  temporary  lowering  of  the 
blood  pressure  from  the  loss  of  blood,  and  the  increase  in  its 
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c'oa"ulaliililv  I'niiu  the  same  cause;  botli  of  wliicli  would 
favour  the  foruiation  of  a  resistent  clot.  At  the  same  time 
such  attacks  are  not  unattended  by  danger,  as  at  least  one 
fatiil  case  of  epistaxis  in  pulsating  exophthalmos  has  been 
recorded. 

2.  The  irregularity  in  the  number  of  nerves  implicated  in 
these  cases  is  interesting.  In  the  present  case  only  one  nerve, 
tlie  sixth,  was  involved;  but  in  many,  other  nerves  have  also 
suffered,  and  in  a  few,  total  ophthalmoplegia  interna  and  ex- 
terna has  been  recorded.  As  would  be  expected  from  its  posi- 
tion, the  sixth  nerve  is  the  one  most  usually  subjected  to  pres- 
sure. The  escape  of  the  third,  fourth,  and  first  division  of  tlie 
lifth  nerve  is  probably  due  to  their  position  on  the  outer  side  of 
the  sinus  wliere  the  bony  wall  is  deficient,  and  they  might 
l)e  pr.shed  aside.  In  a  few  cases  the  facial  nerve  has  been 
paralysed,  but  this  must  have  been  the  result  of  involve- 
ment of  the  nerve  in  a  fracture  of  the  base  of  the  skull  and 
could  have  no  connection  in  any  way  with  the  arterio-venous 
communication  in  the  cavernous  sinus. 

Lastl}^  a  few  words  as  to  the  radical  treatment  of  trau- 
matic pulsating  exophthalmos. 

Let  us  look  at  the  statistics  of  ligature  of  the  common 
carotid.  Siuelp  (Arch,  of  Ophth.,  vol.  xxvi,  4,  97)  has  brought 
the  list  of  recorded  cases  of  ligature  of  the  common  carotid 
I'or  tliis  disease  to  54.  I  have  managed  to  collect  seven 
furtlier  cases,  including  the  present  one,  bringing  the  total 
to  01.  Unfortunately,  as  Stuelp  points  out,  the  number  is 
still  too  small  to  make  accurate  deductions,  but  there  are  one 
or  two  interesting  points.  On  examination  of  the  reports  oi 
those  c.'ises  we  are  at  first  struck  with  the  immense  value  of 
tlic  treatment  and  the  number  of  cicres  wliich  it  has  effected, 
amounting  to  ::J:3  or  54  per  cent.  On  closer  examination, 
however,  the  statistics  will  in  measure  lose  their  value  ;  for, 
unfortunately,  many  cases  reported  as  cures  cannot  striclly 
l)e  regarded  as  sucli  on  account  of  the  slioit  time  that  has 
elapsed  between  the  ivpoit  and  tlie  cessation  of  treatment. 
Tims,  as  one  example  among   many,  in   one  case  reported 
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ill  Sattler's  list  (Graefe-Soemisch,  Ikiiid  vi)  as  a  cmv.,  only 
three  weeks  liad  passed  since  the  ligature  of  the  artery,  and 
the  last  time  that  the  patient  was  seen.  Further,  a  certain 
number  of  cases  are  reported  as  cures  which  would  be  better 
classified  under  the  heading  of  "  partial  cures,"  for  some 
sjnnptoms  such  as  pulsation  and  l)ruit  have  persisted,  and 
the  patient,  in  that  he  was  able  to  resume  liis  former  occupa- 
tion, reported  as  cured.  I  venture  to  think  that  no  case  can 
be  considered  as  cureil  until  at  least  one  year  has  elapsed 
since  the  time  of  operation ;  such  time,  in  fact,  as  would 
give  one  reasonably  sure  grounds  for  considering  tlie  occlu- 
sion between  artery  and  vein  to  be  permanent ;  and  further, 
that  as  long  as  any  symptom,  due  to  the  persistence  of  sucli 
communication,  such  as  bruit,  &c.,  is  evident  even  in  a 
diminished  degree,  the  disease  can  only  be  considered  to  l^e 
held  in  check  and  not  cured.  Examined  by  this  light  the 
records  of  ligature  of  the  common  carotid  are  not  nearly  so 
satisfactory  as  they  at  first  appear.  In  Sattler's  collection, 
88  cases  of  ligature  for  traumatic  rupture  are  reported,  of 
which  16  are  noted  as  complete  successes.  Of  these  16  cases 
the  report  ends  in  three  weeks,  four  weeks,  six  weeks,  three 
months,  four  months,  five  months,  and  nine  months  respec- 
tively, whilst  in  thi'ee  cases  the  date  at  which  the  patient  is 
last  seen  is  not  mentioned.  So  that  out  of  the  so-called 
16  complete  successes  the  result  may  be  said  to  be  in  complete 
doubt  in  10,  or  nearly  two-thirds  of  the  total  16.  Of  the 
remaining  22  cnses  complete  failure  resulted  in  live  cases  ; 
death,  as  a  result  of  the  operation,  occurred  in  two  cases, 
whilst  improvement  to  varying  extent  was  noted  in  ir» 
cases. 

Lioature  of  the  common  carotid  for  this  disease  has  been 
practically  the  one  and  only  operative  measure  employed 
since  Travers  tied  the  artery  for  a  case  of  idiopathic  origin 
in  1805.  In  only  two  cases  can  I  find  a  record  of  any  other 
operative  procedure  and  both  were  cases  of  idiopatliic  origin. 
In  one  case,  Bronner  (Lancet,  95,  i,  1112)  tied  tlie  internal 
carotid   with    successful  result :    whilst  in  the  second  case 
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Xoyes  (Trans.  Am.  Ophtli.  Soc,  N.  Y.,  vol.  iii)  performed  a 
successful  operation,  which  consisted  in  the  ligature  of  all 
the  large  vessels  in  the  neighbourhood  of  the  swelling.  One 
can  only  imagine  that  surgeons  have  been  and  still  are  per- 
fectly satisfied  that  there  is  no  better  method  than  ligature 
of  the  common  carotid  ;  but  in  view  of  the  large  number  of 
only  partial  successes,  it  might  be  well  worth  while  to  try 
a  modification  of  this  treatment  in  the  shape  of  ligature  of 
the  internal  carotid,  which,  I  believe,  might  be  attended 
with  better  results  than  lii^ature  of  the  common  carotid  for 
the  folio winoj  reasons  : — 

1.  The  collateral  circulation  after  ligature  of  the  com- 
mon carotid  is  maintained  by  three  channels.  Firstly  and 
chiefly  by  the  vertebrals  and  basilar  through  the  circle  of 
AVillis :  secondly,  by  the  anterior  communicating  artery 
through  the  circle  of  Willis,  and  thirdly  by  a  reflux  of  blood 
througli  the  external  carotid  which  has  its  circulation 
quickly  re-established  by  free  anastomoses  across  the  neck. 
Very  little  stress  is  laid  upon  this  latter  channel  in  text- 
books, and  indeed  in  some  it  is  not  even  mentioned ;  but  in 
these  cases  of  pulsating  exophthalmos,  I  believe  it  to  be  of 
great  importance,  liecause  it  is  the  only  means  by  which  the 
l)lood  stream  can  be  re-established  in  the  normal  forward 
direction  between  the  origin  of  the  vessel  and  the  site  of  in- 
jury, with  tlie  exception  of  one  or  two  unimportant  com- 
munications about  the  tympanum  and  carotid  canal.  This 
reflux  of  blood  through  the  external  carotid  must  also  be 
considerable,  and  probably  established  as  quickly  as  any 
other  cliannel  of  collateral  circulation.  If  the  internal 
carotid  were  ligatured,  this  means  of  collateral  circulation 
will  be  cut  off  and  thereby  most,  if  not  all  of  the  direct  arte- 
rial flow  through  the  cavernous  sinus.  Moreover,  any  stream 
through  tlie  art-ry  at  this  point  would  l)e  produced  by  a 
reflux  from  its  cerebral  lu'anches,  and  would  be  moving  in  a 
direction  corresponding  to  the  venous  current ;  a  condition 
wliich  would  1)0  mor(^  favourable  to  the  formation  of  clot 
between   tlie  injured  arUuy  and   the   venous   channel  than 
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would  be  the  case  if  the  arterial  stream  flowed  in  its  usual 
direction. 

2.  If  the  common  carotid  is  ligatured,  a  very  large 
amount  of  blood  is  suddenly  thrown  back  upon  the  other 
main  channels  of  the  head  and  neck.  If  tlie  internal  carotid 
only  is  blocked,  the  amount  of  blood  thus  tlirown  l)ack  will 
not  be  nearly  so  great,  and  the  necessary  dilation  of  collateral 
channels  to  restore  the  circulation  will  probably  take  place 
more  gradually,  which  will  favour  the  formation  of  a  tinner 
clot  at  the  site  of  injury. 

3.  On  the  ground  that  it  is  inexpedient  to  perform  a 
major  operation  when  a  minor  one  will  suffice,  ligature  of 
the  internal  carotid  should  be  preferred  to  that  of  the  parent 
trunk. 

4.  The  techni(|ue  of  ligature  of  the  internal  carotid  d(jes 
not  otter  any  special  difticulty,  as  at  its  origin  it  is  compara- 
tively superficial,  nor  is  there  any  greater  danger  attending 
its  occlusion  thun  a  ligature  applied  to  the  common  carotid. 

Ligature  of  the  internal  carotid  might  also  l)e  supple- 
mented by  ligaturing  the  enlarged  pulsating  veins  around  the 
orbit,  which  are  so  commonly  seen  in  these  cases. 

Finally,  this  case  points  out  the  necessity  for  prolonged 
rest  in  the  horizontal  position  after  ligation  has  been  per- 
formed. In  the  case  now  recorded  this  treatment  was  most 
strictly  carried  out  for  nearly  four  weeks,  and  yet  the  sub- 
sequent history  of  the  case  seems  to  show  that  another  fort- 
night in  bed  would  have  been  well  spent. 
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SARCOMA  OF  THE  UVKAL  TRACT. 

B}'  C.  Devereux  Marshall,  Curator. 

In  a  paper  published  iu  the  Royal  London  Ophthalmic 
Hospital  Reports,  vol.  xiii,  Pt.  ii,  in  December,  1891,  by 
Messrs.  I^awford  and  Collins,  all  the  cases  of  sarcoma  of  the 
uveal  tract  which  could  be  obtained  from  the  records  of  tlie 
hospital  were  tabulated  and  analysed.  Records  of  103  cases 
were  found,  and  carefully  worked  out  so  as  "  to  obtain 
evidence  regarding  the  important  question  of  prognosis  in 
this  affection." 

This  paper  has  proved  to  be  of  the  greatest  service  to 
workers  at  this  subject ;  but  if  such  evidence  is  to  be  kept 
up  to  date,  it  is  obviously  the  duty  of  those  who  have  the 
opportunity  of  doing  so,  to  continue  to  publish  reports  of  the 
more  recent  cases,  in  addition  also  to  still  further  following 
up  those  already  published. 

In  order  to  fulfil  these  conditions,  the  following  plan  has 
been  adopted  : — 

(1)  All  the  patients  who  have  been  treated  or  examined 
at  the  hospital  suffering  from  this  disease  since  1891,  have 
been  written  to,  unless  evidence  has  already  been  obtained  of 
their  death.     Of  these  there  is  a  total  number  of  58. 

(2)  All  the  patients  who  were  reported  as  being  alive 
in  1891,  and  who  were  included  in  the  previous  paper 
have  been  written  to,  and  in  a  large  number  satisfactory 
replies  have  been  obtained  either  from  them  or  their  friends, 
and  in  many  cases  which  have  during  the  interval  termi- 
nated fatally,  the  cause  of  death  has  been  ascertained. 

(3)  An  attempt  has  been  made  to  search  the  death 
registers  at  Somerset  House,  for  the  purpose  of  ascertain- 
ing whether  the  names  of  those  persons  from  wliom  no 
reply  has  been  obtained  appear  therein,  but  owing  to  the 
extreme  difficulty  in  locating  the  districts  in  which  such 
people  lived  at  the  time  of  their  death,  and  owing  also  to 

E  2 
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the  restrictions  put  upon  those  carrying  out  what  is  termed 
"  a  <^eneral  searcli "  by  the  authorities,  together  with  the 
l)r()bability  of  obtaining  unsatisfactory  results,  especially 
with  ret'arcl  to  the  cause  of  death  in  those  traced,  it  has  been 
decided,  on  the  advice  of  a  competent  authority,  to  abandon 
the  searcli  as  being,  under  existing  circumstances,  imprac- 
ticable. 

(4)  The  further  information  concerning  those  recorded 
in  the  previous  paper  w^ll  first  be  stated,  followed  by  an 
analysis  of  the  58  cases,  which  form  the  basis  of  this  present 
report. 

(5)  All  particulars  relating  to  cases  in  tlie  previous 
paper  which  are  not  to  be  found  here,  will  be  seen  on  refer- 
ence to  the  original.  Tliose  which  have  occurred  since  1891 
will  be  dealt  with  in  detail. 

After-History  of  the  Cases  rejyorted  in  the  Previous  Paper. 

Of  the  103  cases  in  the  1st  series,  40  were  dead  in  1891, 
and  since  then  we  have  found  that  nine  others  are  dead,  and 
two  besides  these  had,  when  last  heard  of,  recurrence,  so  tliat 
we  have  now  49  cases  in  which  we  know  that  death  has 
occurred,  and  if  we  include  the  two  other  cases,  this  will 
make  51,  besides  46  others  whicli  are  unable  to  be  traced. 

In  1891  the  following  after-history  of  cases  was  ob- 
tained :— 40  or  50-03  per  cent,  were  dead ;  39  or  49*36  per 
cent,  were  alive,  and  in  the  remaining  24  cases  the  after- 
history  was  not  obtainable. 

Since  that  date  we  find  the  followin^j : — 

Of  the  39  patients  who  were  known  to  be  living,  six 
are  still  alive,  Nos.  35,  37,  64,  85,  89,  95. 

Ten  are  dead,  Nos.  58,  75,  84,  87,  88,  93,  97,  98,  99,  100, 
wliilc  there  are  two  cases  wliich  were  noted  shortly  after  the 
])aper  was  pul)lislicd  as  suffering  from  recurrence  ;  these  are 
Nos.  67  and  81.  in  tlie  former  there  was  local  and  general 
recurrence,  and  it  is  certain  the  patient  did  not  live  many 
weeks,  whih'  in  the  latter  the  patient  had,  when  last  heard 
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of,  an  enlarged  liver,  with  nodules  in  the  skin,  so  that  we 
may  fairly  assume  that  both  these  died  from  spread  of  tlie 
disease,  for  which  the  eye  was  removed. 

Patients  still  Alive. 

Of  the  103  cases,  there  are  known  to  he  but  six  patients 
living  at  the  present  time:  they  are  the  following: — 

No.  of  No.  of  year.^  nlive 

ease,  after  operation. 

35     17 

37     IG 

G4     11|5 

85     9vC 

89     ^{^ 

95     8^ 

G  cases. 

The  number  of  cases  which  cannot  be  traced  is  now  45 
instead  of  24,  which  was  the  number  unaccounted  for  in 
1891. 

If  we  now  examine  the  alleged  cause  of  death  in  the  ten 
cases  in  which  a  fatal  result  is  recorded,  together  with  the 
two  in  which  we  assume  that  death  has  taken  place,  we  find 
as  follows : — 

No.  of  No.  of  years  alire 

ease.  after  operation.  Alleged  cause  of  death. 

58  Unknown  Cause  of  death  unknown. 

75  Unknown  "  Cancer  of  stomach." 

84  About  4  years  General   recurrence   in  liver, 

skin,  &c. 

87  3jV  Recurrence  in  abdomen. 

88  2iV  "  Died  of  cancer." 

93  8  Cause  of  death  unknown. 

97  GjV  I^ied    of   bronchitis.     No   re- 

currence. 

98  3  "  Died  of  cancer." 

99  4|f  Died  of  general  recurrence. 
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No.  of  No.  of  years  alive 

case.  after  operation.  Alleged  cause  of  death. 

100  7  Died   of   cystitis,  and  hsema- 

turia,  "  probably  due  to 
malignant  growth."  No 
autopsy  made. 

Of  the  two  we  assume  to  be  dead,  the  probable  length  of 
time  that  the  patient  lived,  and  the  probable  cause  of  death, 
was  as  follows  : — 


No  of 
case. 

No  of  years  alive 
after  operation, 

Probable  cause  of  death. 

67 

ii/j 

Local  and  general  recurrence. 

81 

About  a  year 

General  recurrence,  skin,  liver, 

&c. 

If  we  add  these  12  fatal  cases  to  tlie  list  of  40  pre- 
viously published,  we  find  that  52  cases  died  out  of  58  cases 
traced.  Of  these,  34  died  of  recurrent  disease,  giving  a  per- 
centage of  58-62,  this  being  a  good  deal  larger  than  was  found 
seven  years  ago,  when-  it  was  32'9  per  cent. 

These  figures  will  again  be  referred  to  later  on,  when  the 
more  recent  cases  are  taken. 


CoMfi  not  previously  PuUished. 

We  will  now  co?isider  the  cases  which  have  occui'retl  at 
this  hospital  since  1891,  and  we  shall  thus  have  161  cases, 
extending  over  a  period  of  27  years. 

Scj:  of  Patients. 

Of  the  58  cases  not  previously  reported,  there  were  24 
males,  31  females,  and  three  in  which  the  sex  was  unknown. 
This  gives  a  percentage  of  41-38  males  and  53-45  females, 
and  5-17  unknown. 

'VUt  higlicr  proportion  of  females  is  unusual.  In  the  pre- 
vious paper  57*28   per  cent,  were  males,  and  42-71   per  cent. 
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were  females,  and  in  addition  the  authors  go  on  to  state  ol"  259 
cases  recorded  l)y  Fuchs,  there  was  a  slight  preponderance  of 
males,  while  in  only  one  paper  l)y  Martin  containing  a  record 
of  43  cases,  were  there  more  women  than  men,  29  having 
occurred  in  women  and  14  in  men. 


Age  of  Patients. 
The  following  table  shows  in  decades  the  ages  of  the 


patients  :- 


Years. 


30  „ 

40 

40  „ 

50 

''>0  „ 

60 

60  „ 

70 

70  „ 

80 

Age  unknown 

Males.     Females.    Total. 


Between  20  and  30  there  were  ... 


1 

0 

1 

2 

5 

7 

3 

3 

G 

7 

9 

16 

5 

12 

17 

3 

2 

5 

6 

21 


31 


58 


The  average  age  of  the  52  known  cases  is  54'63.  The 
youngest  patient  in  this  list  was  a  man  aged  28  years,  No. 
48,  and  the  oldest  a  woman  aged  74,  No.  26. 


Eye  Affected,. 

Right  eye    27 

Left  eye 28 

Unknown    3 

58 

Tension  at  the  time  of  the  operation,  and  the  condition  of 
the  ant>le  of  the  ant.  chamber : — 


b6 
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Tension. 
T   +    3    .... 

No.  of 
cases. 

4 

T  +  2  .... 

n 

T  +   1    .... 

0 

T  +   

4 

T  1  +    .... 

1 

T  11 

20 

T  ?  -    .... 

1 

T  -  

2 

T  -  1  

3 

Not  stated 

2 

Globe  solid  with  growth 

Globe  bony  and  full  of  growth 

2 
1 

Total 


58 


Condition  of  angle. 
Closed  in  all. 

Closed  in  11,  narrowed  in  1. 
Closed  in  5,  narrowed  in  1  • 
Closed  in  1,  narrowed  in  2, 

not  stated  in  1. 
Open. 
Open  in  16.     Closed  in  1. 

Doubtful  1.  Not  stated  2. 
Not  stated. 
Angle  open  in  l)oth. 
Angle  open  in  all. 


The  following  table  is  an  analysis  of  the  cases  classed 
according  to  the  tension  of  the  eye  at  the  time  of  operation, 


and  the  situation  of  the  growth  : — 


Tension  of  eye. 


Cases  in  which  the 

ciliary  body  is 

invohed. 


Cases  in  which  llie 

choroid  is  affected 

w  ithout  the  ciliary 

body. 


2 

4 

12 

12 

3 

G 

4 

4 

1 

1 

10 

20 

, . 

1 

1 

2 

•• 

3 

33 

2  cases  in  wliich  the  globe  was  solid  with  growth,  in  botli  of 
which  llie  ciliary  body  was  affected 

1  case  ill  which  tlio'eyc  had  bone  in  it 

2  cases  in  which  the  t'cnsion  was  not  stated 


Total. 


58 
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We  see  from  the  above  table  that  of  the  cases  in  wliich 
the  tension  was  above  normal,  there  were  22  in  which  the 
choroid  only  was  affected,  and  only  5  in  wliicli  tlie  ciliary 
body  was  involved  in  the  growth. 

There  was  normal  tension  in  an  equal  nundjcr  of  cases, 
while  the  tension  was  —  in  five  cases  where  the  growtli  in- 
volved the  ciliary  body,  and  in  only  one  case  in  which  the 
choroid  only  was  affected. 

The  following  is  a  summary  of  the  table  on  tension  : — 


Tumours  of  elioroid. 

Tumours  of  ciliary  bodj. 

Actual 
number. 

Percentage. 

Actual 
number. 

Percentage. 

Increased  tension  .... 

Normal  tension 

Diminished  tension  .. 

22 

10 

1 

66-66 

30-30 

3-03 

5 

10 
5 

25-00 
50  00 
25-00 

This  again  is  confirmatory  of  a  point  brought  out  by  the 
author  iu  a  paper  before  tlie  Ophthalmological  Society  and 
published  in  the  Transactions,  vol.  xvi,  189G,  in  whicli  100 
cases  of  intraocular  tumours  were  taken  of  all  sorts,  and  it 
was  found  that,  although  the  figures  differed  somewhat  from 
the  above,  yet  the  general  conclusions  hold  good,  viz.,  that  in 
growths  which  do  not  affect  the  ciliary  body  there  is  far 
more  likelihood  of  the  tension  being  increased  than  in  cases 
in  which  the  ciliary  body  is  involved  ;  in  fact  the  tension  is 
on  a  distinctly  higher  level  in  the  former  than  it  is  in  the 
latter. 

The  operations  performed  in  these  cases  were  as  fol- 
lows : — ' 

In  50  cases Enucleation  of  the  eye  only. 

In    2     „     (50   and  57)  Enucleation    with     subsequent 

extirpation  of  the  contents  of 
the  orbit  within  a  few  days. 

The  following  cases  are  known  to  have  been  alive  for 
the  number  of  years  stated  : — 
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No.  Years. 

3  has  lived  since  the  excision 7 

4  „  „  5,  7 

^  7 

T  5  4 

•  >>  JJ  55  *^1  2 

O  JJ  J)  5>  "l  2 

9  6-^- 

•^  ?5  5)  55  ^12 

1  'i  ^Jl. 

A"  5J  ))  J)  "12 

17  4J- 

18  ,,  „  „  3 

i^  55  J)  JJ " 

25  3i 

27  O    8 

•"  '  55  55  55  ....      ■^12 

2Q  9_8_ 

-^^  55  »•  55  *^  1  2 

Q1  99 

"•■•  55  >)  JJ  -^12 

•34.  9  5 

^**  55  »)  5)  ■^12 

QJ5  96 

"^  55  55  55  12 

3'  5J  5)  ))  2 

3o  ,,  ,,  ,,  iy-o 

41  1-^- 
^  ^         55              55              55           12 

42  110 

^*^  55  55  JJ  i ■•■  12" 

44  li 

^^  55  J5  55  ••■  2 

46  1-^ 

^'-'  55  55  55  -^TT 

47  IJ- 
^ '          59             55             55           •'•12 

There  are  11  cases  which  have  been  operated  upon 
witliin  the  last  year,  and  these,  as  far  as  is  known,  are  still 
alive ;  tliat  is  to  say,  there  are  35  cases  known  to  be  alive 
out  of  the  58  in  this  series. 

Of  tliG  35  cases  which  are  alive  there  are  11  which 
have  remained  free  from  recurrence  for  three  years  and  up- 
wards ;  the  longest  interval  being  in  Cases  3,  4,  and  5,  in 
which  a  period  of  seven  years  has  elapsed  since  the  eye  con- 
taining the  tumour  was  removed. 

We  should,  however,  be  careful  to  avoid  drawing  an 
arbitrary  line  such  as  a  three  years  limit  of  recurrence,  for 
ca.ses  do  recur  at  a  greater  interval  of  time  than  this,  such  as 
is  seen  in  Case  67  (first  series),  where  the  pitient  died  of 
rocurrcncL'  luur  years  after  the  removal  of  the  eye. 
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Causes  of  Death. 

Six  cases  out  of  the  total  of  58  in  this  series  are  known 
to  have  died  of  recurrence  ;  these  are  : — 

Nos.  22,  23,  28,  30,  32,  45. 

There  are,  however,  12  cases  the  fate  of  which  is  un- 
known. If  we  exclude  these  the  percentage  of  deaths  from 
recurrence  amounts  to  13*04. 

The  percentage  found  by  Lawford  and  Collins  was  32*9 
out  of  the  79  cases  winch  were  traced,  but  since  then  the 
percentage  has  risen  to  58-62. 

Of  the  six  cases  in  which  there  is  no  evidence  that  the 
patients  died  of  recurrence  there  are  two  cases  in  which  the 
cause  of  death  is  not  known.     These  are  jS"os.  1  and  20. 

The  cause  of  death  in  the  remaining  four  is  given  as 
follows : — 

No.  14  died  of  "  heart  disease."     Date  unknown. 
,,    21       ,,       "  senile  decay."     3  years  after  operation. 
,,    26       ,,       "  inflammation    of    kidneys."      ?   Metastatic 

growth.     1^  years  after  operation. 
,,    39       „       "  strangulation  of  the  bowel,"  nine  months 

after  operation. 

The  following  34  cases  are  known  to  be  alive  : — 

Nos.  3,  4,  5,  7,  8,  9,  13,  17,  IS,  19,  25,  27,  29,  31,  34,  35, 
36, 37,38,41, 42*,  44, 46,47, 49,  50,  51,  52, 53, 54,  55,  56,57,  58. 

Of  these  Nos.  18  and  46  have  Bright's  disease,  and  they 
both  have  in  addition  albuminuric  retinitis. 

Situation  of  Recurrence. 

Of  the  six  cases  in  which  there  was  known  to  be  recur- 
rence, No.  22  died  in  about  2\  years  of  recurrence  all  over 
the  body.  No.  23  had  local  and  general  recurrence,  and  died 
five  months  after  the  eye  w^as  removed.  Xo.  28  had  recur- 
rence "  in  the  bone  of  her  arm,  wdiich  caused   it  to  break, 

*  Patient  has  since  died  in  S.  George's  Hospital  of  Sarcoma  of  the 
Liver,  &c.  The  ca-^e  is  fully  reported  by  Dr.  H.  D.  Rollestou  in  The 
Lancet,  May,  13,  1899. 


60  SAKCOMA   OF   TIIK    I'VKAL   TWM'T. 

necessitating  amputation  at  the  shoulder,  after  which  the 
disease  spread  all  over  the  body,"  and  she  died  14  montlis 
after  tlie  eye  was  removed.  No.  30  died  in  S.  Bartholomew's 
Hospital  in  February,  1897,  13  months  after  the  removal  of 
the  e}e,  with  recurrence  in  every  part  of  the  body,  including 
a  local  recurrence  in  the  orbit.  She  also  had  melanuria. 
No.  32  died  in  1^  years  with  recurrence  in  the  lungs, 
abdomen,  one  of  tlie  bones  of  his  leg  (which  nearly  caused  it 
to  break),  and  all  over  the  body.  No.  45  died  l^j  years 
after  the  removal  of  the  eye  of  "  cancer  of  the  liver."  She 
also  had  a  recurrence  in  the  scalp,  the  nature  of  which  was 
proved  by  microscopic  observation  after  its  removal  during 
life.     Tliere  was  no  local  recurrence  in  the  orbit. 

Thus  we  see  that  two  out  of  tlie  six  cases  are  known  to 
have  had  local  recurrence. 

Six  or  exactly  half  (50  per  cent.)  of  the  cases  which  are 
known  to  be  dead  died  of  recurrence,  and  of  these  two  had 
local  and  general  recurrence,  or  33*33  per  cent,  and  in  one  of 
them  (Xo.  23)  the  sclera  had  been  perforated  and  the  growth 
extended  into  the  orbit  before  the  eye  was  removed ;  while 
four  liad  no  local  recurrence — that  is  to  say,  66'33  per  cent. 

The  proportion  of  local  recurrence  here  is  nuich  larger 
than  that  found  by  Lawford  and  Collins,  which  was  8'86  per 
cent. 

History  of  previous  Injury. 

In  six  cases  a  history  of  previous  injury  was  obtained. 
Xos.  1,  22,  29,  50,  55,  58  ;  while  in  No.  57  the  affected  eye 
is  known  to  liave  been  defective  and  divergent  for  many 
years  througli  an  unascertained  cause. 

Of  tlie  injured  eyes  No.  50  is  the  only  one  in  which  there 
is  a  definite  history  of  a  severe  blow  or  wound.  Tliis  was 
caused  30  years  before  removal  by  a  blow  from  a  skipping 
rope.  Tlie  eye  had  remained  quiet  until  a  few  months  before 
removal,  though  (piite  blind.  In  addition  there  was  a  dense 
mass  of  bone  in  the  choroid. 

In  No.  1  there  is  a  history  of  a  blow  on  the  eye  30  years 
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ago  with  a  gas  pipe,  followed  by  erysipelas,  but  from  this  the 
patient  quite  recovered,  and  the  sight  had  failed  for  only 
three  months. 

No.  22  received  a  blow  12  years  ago,  but  as  the  sight 
failed  only  one  month  before  removal,  it  is  not  likely  that 
any  connection  exists  between  the  two  events. 

No.  29  had  a  slight  injury  four  months  before  removal. 

No.  55  was  struck  in  the  affected  eye  two  years  Ijcfore 
the  excision,  immediately  after  which  the  sight  failed.  The 
patient,  however,  attended  the  hospital  on  account  of  pain 
which  had  been  present  for  two  weeks. 

No.  58  had  a  slight  injury  to  the  eye  14  years  bcfoic 
excision,  but  from  this  it  quite  recovered.  The  sight  had, 
however,  been  failing  for  three  years,  and  the  eye  had  been 
quite  blind  for  one  year. 

There  is  a  history  of  injury  in  10*34  per  cenU  of  these 
cases,  but  in  most  of  them  the  injury  was  probably  a  coin- 
cident and  had  nothing  really  to  do  with  the  malignant 
disease  from  which  the  patient  suffered. 

Considering,  however,  the  fact  that  a  lost  eye  containing 
bone  is  liable  to  become  the  seat  of  a  malignant  growth,  and 
that  frequently  owing  to  the  condition  present  the  tumour  is 
not  able  to  be  seen  until  it  has  existed  for  many  months,  one 
should  not  be  too  conservative  irr  the  treatment  of  l)lind  eyes 
which  after  months  or  years  of  quiescence  become  painful. 
It  will  be  found  that  in  a  large  number  of  cases  the  secondary 
symptoms  are  due  to  malignant  growths. 

Family  History. 

With  regard  to  the  family  history  one  cannot  say  very  much, 
chiefly  because  of  the  somewhat  unreliable  statements  which 
})atients  frequently  make  concerning  their  deceased  relatives. 

However,  in  a  very  large  number  of  cases  the  history, 
so  far  as  is  obtairudjle,  is  absolutely  negative.  There  are, 
however,  four  cases  in  which  there  is  a  history  of  malignant 
disease  in  the  familv,  though  in  most  of  them  there  is 
no  means  of  determining  the  nature  of  the  "tumours"   or 
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"  cancers "  from  which  the  patients  are  supposed  to  have 
succumbed. 

1  n  Xo.  7  the  fatlier  of  the  patient  is  said  to  have  died  of 
"  cancer  in  the  back." 

In  Xo.  18  the  grandmother  of  the  patient  was  ''blind 
from  tumour  in  the  eye,"  and  her  (the  patient's)  mother  had 
a  "  tumour  of  the  neck." 

In  case  37  the  patient's  father  died  of  "cancer  of  the 
1)1  adder,"  and  in  Xo.  42  we  are  told  that  "  there  is  a  strong 
family  history  of  cancer." 

From  such  meagre  information  as  this  one  cannot  say 
that  the  tendency  to  sarcoma  of  the  choroid  is  very  marked 
in  any  of  the  families. 

There  is,  however,  one  case  which  has  been  traced,  and, 
as  the  family  history  is  reliable,  and  as  the  disease  affected 
many  members  of  the  family,  it  will  be  interesting  to  men- 
tion it  here,  especially  as  it  completes  a  case  which  was 
included  in  the  previous  paper. 

It  is  Case  Xo.  99  in  that  series. 


Sarcoma  of  the  Eyeball. 


No.  of 

Interval 

case 

and 

No.  in 

Hi--. 

Surgeon. 

Date  of 
excision. 

27.6.01 

Name  of  Patient, 

Eye 
affec- 
ted. 

Age  at 
date  of 
excision. 

Duration  of 

previous 

symptoms. 

between 

excision 

Jind  first 

symptom  ol 

recurrence 

1. 

W.  T. 

Thomas  Goulding 

E. 

56 

Sight    failing    3 
months  without 

Unknown 

pain. 

2. 
»488 

W.  L. 

28.8.yi 

(Middlesex  Hospital 
case) 

L. 

•• 
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On  reference  to  this  it  will  l)e  seen  that  the  patient  is  a 
daughter  of  Case  No.  2,  who  had  the  left  eye  removed, 
together  with  some  of  the  orbital  contents  for  a  melanotic 
sarcoma  of  the  choroid  which  had  perforated  the  sclerotic 
and  was  affecting  the  orbit.  She  became  an  in-patient  at 
8.  Bartholomew's  Hospital  suffering  from  abdominal  recur- 
rence, and  she  died  about  two  years  after  the  eye  had  been 
removed. 

The  best  thanks  of  the  author  are  due  to  Messrs.  Nettle - 
ship,  Tweedy,  Lang,  Morton,  Eockliffe  (Hull),  Johnson  Taylor 
(Norwich),  Collier  Green  (Derby),  and  to  the  late  Mr. 
Hodges,  of  Leicester,  all  of  whom  have  provided  cases  which 
are  included  in  this  report,  either  from  their  private  practice 
or  from  their  practice  at  hospitals  other  than  Moorfields  to 
which  they  are  attached,  while  most  of  those  mentioned 
have  spared  no  pains  in  finding  out  the  subsequent  history 
of  their  cases  for  the  present  paper.  Mr.  N.  C.  Eidley 
(Leicester)  has  also  kindly  given  me  some  later  notes  of  the 
cases  which  occurred  in  the  practice  of  Mr.  Hodges. 


Sarcoma  of  the  Eyelalj.. 


Tension 

and  con- 

ui-ation of  life 

Position,  extent,  and 

dition  of         Site  of 

Family  history, 

ifter  excision. 

nature  of  tumour. 

angle  of      recurrence, 
anterior 
chamber. 

remarks,  Ac. 

id,  but  date  and 

Melanotic  tumour  involv- 

Tension 

Mother  died  of   "  in- 

use of  death  uu- 
10  wn. 

ing  base  of  iris,  ciliary 
body,  and  choroid  as  far 
back    as    equator.      Its 
cells  are  spindle-shaped, 
and   the   optic   nerve  is 

normal. 

ternal  cancer,"  aged 
75  years.  Affected 
eye  injured  with  a 
gas  pipe  30  years  ago, 
followed  by  erysipe- 

unaffected. 

1 

las.  The  sight  quite 
recovered  from  this. 

.. 

Deeply  pigmented  growth 

reaching  from  base  of  iris 

to   equator  and  inwards 

1 

to  middle  of  globe.    It  is 

a  pigmented  spindle  cell 

' 

sarcoma. 

1 
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Sarcoma  of  the  Eyeball. 


No.  ot 

case 

and 

No.  in 

Hosp. 

Reg. 

Surgeon 

3. 
3193 

R.M.G. 

4. 
3509 

A.  S.  M. 

5. 
3525 

Mr. 
Johnson 
Taylor 

fi. 
3534 

:\rr. 

Collier 
Green 

7. 
3697 

JL  S.  M. 

s. 

3710 

J.  T. 

0. 
376G 

E.  X. 

Dale  of 
excision. 


2.9.01 


22.9.91 


15.10.91 


2C.  10.91 


3.5.92 


17.5.92 


30.7.02 


Name  of  patient. 


Daniel  TJiompson 


Mr.  P. 

(Private  patient) 


Mrs.  G. 
(Private  patient) 


Ellen  T- 


Case  oc'c\irrecl  at 
Derby  General  In- 
firniar3\ 

Catherine  Chairman 


Emily  Chapman 


John  Dean 


Eye 

Age  at 

affec- 

date of 

ted. 

excision. 

K. 

55 

R. 

•• 

R. 

GO 

L. 

55 

R. 

30 

L. 

68 

L. 

GJ 

Duration  of 

previous 

symptoms. 


Sight  failing  1 
year.  Blind 
4 — 6  weeks. 
Pain  I  week. 


Interval 
between 
exfusion 
and  first 
symptom  ( 
recurrenci 


Sight  failing  for 
several  weeks. 
Blind  and  very 
painful  1  week. 

Sight  failing  1 
month.  No 

pain. 


Sight  failing  9 
years.  Blind 
and  painful  1 
year. 

Sight  failing  1 
year. 
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Sarcoma  of  the  Eyeball. 


Duration  of  life 
after  t'xeision. 


.liye  and  in  good 
lienlth  7  years 
after  excision. 


live  and  in  pood 
I'.ealth  7  years 
after  excision. 


live  and  in  good 
liealtli  7  years 
ifter  excision. 


live  and  well  5j*.j 
rears  after  exci- 
don. 


live  and  well  6r\ 
rears  after  exci- 
don. 


live  and  well  6y\ 
years  after  exci- 
sion. 


Po-iilion,  extent,  and 
nature  of  tumour. 


Pear-shaped  melanotic  sar- 
coma of  choroid.  O.  N. 
is  encroached  upon,  but 
not  involved.  Tumour 
is  a  mixed  round  and 
sjiindle  cell  growth  not 
deeply  pigmented. 

^Mushroom-shaped  growth 
with  broad  base  nearly 
reaching  O.  N.  behind 
and  O.  S.  in  front. 
Slightly  pigmented  small 
spindle  cell  sarcoma. 
Sclera  somewhat  in- 
Tolved. 

Two  tumoui's  in  ciliary 
region  on  opposite  sides, 
each  size  of  a  pea.  Small 
spindle  cell  sarcomata 
containing  pigment. 

Mushroom-shaped  growth 
of  choro'd  extending 
from  close  above  O.  D. 
to  equator. 

Tumour  reaches  from  cili- 
ary body  to  within  4  mm. 
of'O.  D.  O.  N.  healthy. 
Slightly  pigmented  spin- 
dle cell  sarcoma. 

Melanotic  mixed  cell  sar- 
coma arising  from  cho- 
roid around  O.  D. 


Unpigmented  sarcoma 
growing  from  choroid  on 
inner  side,  reaches  from 
O.  D.  nearly  to  O.  S. 
Tumour  involves  ciliary 
arterv  and  extends  into 
it. 


Tension 

and 

condition 

of  angle  of 

anterior 

chamber 


T  -I-  2, 

angle 
closed. 


T.  normal. 


T.  +  2, 
angle 
closed. 


T.  noinnal, 
angle  open, 


T.  normal, 
angle  open. 


T.  normal, 
angle  open. 


L.  XV. 


Family  history, 
remarks,  &<;. 


Eye  injured  witli  a 
piece  of  wood  'i  weeks 
before  excision.  F. 
U.  negative. 


No  kno':Tn  his'.ory  of 
tumour  in  the  family. 


Father  died  of  "  cancer 
in  the  back."  J^o 
history  of  injury  or 
previous  eye  disease. 


F.  H.  negative.  "No 
history  of  injury  or 
previous  eye  disease. 


Slight  injury  2  ycara 
axo. 


00 
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Sarcoma  of  the  Eyeball. 


No.  of 

case 

and 

No.  in 

Surgeon. 

IJosp. 

Keg. 

10 

A.  S.  M. 

3812 

11 

J.  B.  L. 

385-i 

12 

J.  C. 

3933 

13 

Mr. 

3902 

Johnson 

Taylor 

11 

W.  L. 

•1007 

15 

E.N. 

4029 

10 

J.  C. 

4141 

17 

\V.  T. 

4354 

18 

A.S.  M. 

4428 

1 

Tate  of 

fXfit^iou. 


16.10.92 


28.2.93 


9.3.93 


IG.5.93 


17.G.93 


27.10.93 


9.7.94 


Name  of  patient. 


Sarah  Ja*  tsou 


George  Jackson 


Eliza  Clements 


Sarah  R. 
(Private  patient) 


Charles  King 


Miss  M.  J.  B, 


Sarah  Kaddon 


Helen  Clialcroft 


Annie  Kiff 


Eye 

affec- 

xVge at 
date  of 

ted. 

excision. 

L. 

56 

E. 

37 

L. 

46 

K. 

53 

L. 

62 

E. 

63 

52 

E. 

63 

E. 

30 

Duration  of 

previous 

symptoms. 


Sight  failing  9 
months.  Blind 
4mouths.  Pain- 
ful 6  weeks. 

Eye  blind  15 
months.  Pain- 
ful 1  A\eek. 


Sight  failing 

Avithout       pain 
for  2  months. 


Interval 

between 

excision 

and  first 
symptom  of  * 
recurrence. 


Sight  failing  1 
year.  Blind  5^ 
months.  Pain 
3  weeks. 


Flickering  before 
eyes  1  month. 


Sight  failing  6 
mouths  with- 
out pain. 


Sight  failing  1 
year  with  occa- 
sional attacks 
of  pain. 

Sight  failing  for 
20  months.  No 
pain. 
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07 


Duration  of  lifo 
alter  excision. 


fot     able     to     be 
traced. 


Llive  aud  well  5^^^ 
years  after  exci- 
sion. 


Died  some  time 
ago  of  heart  dis- 
ease." 


Llire  and  well  4^.^ 
years  after  exci- 
sion. 


Uire  3  years  after 
excision,  but  has 
albuminuric  reti- 
nitis in  the  other 
eye. 


Slightly  pigmented  sar- 
coma growing  from  the 
outer  half  of  the  choroid. 


Large  pigmented  growth 
on  outer  side  of  globe 
reaching  nearly  forwards 
to  lens.  Eetina  detached 
elsewhere. 

Melanotic  spindle  cell 
sarcoma  reaching  from 
ciliary  body  to  equator. 


Melanotic  sarcoma  of  pos- 
terior part  of  choroid 
close  to  O.  D.  and  Y.  S. 
Small  spindle  cell  growth 

Small  spindle  cell  melano- 
tic sarcoma  of  choroid 
reaching  from  O.  D.  to 
equator.  O.  N.  not  af- 
fected. 

Melanotic  sarcoma  reach- 
ing from  ciliary  body  to 
O.  N.  Small  round  and 
spindle  cell  growth. 

Slightly  pigmented  small 
round  and  spindle  cell 
sarcoma  growing  from 
choroid. 

Small  round  and  spindle 
cell  melanotic  sarcoma 
of  choroid.  O,  J^. 
healthy. 

Mixed  round  and  spindle 
cell  pigmented  sarcoma 
of  choroid  reaching  from 
near  ciliary  bodv  to 
O.  D. 


Tension 

and 

condition 

of  angle  of 

anterior 

cliamber. 


T.  -I-  2, 

angle 
closed. 


T.  +, 
angle  nar- 
rowed. 


T.  normal, 
angle  open. 


T.  normal, 
angle  open 


T.'  +  2, 
angle  nar- 
rowed 


T.  ?  — 


T.  +, 
angle  nar- 
rowed 


T.  normal, 
angle  open. 


T.  full, 

angle 

greatly 

narrowed. 


Family  history, 
reniarks,  &c. 


F.  H.  negative. 


F.  H.  negative.     Xot 
able  to  be  traced. 


F.  H.  negative.  No 
history  of  injury  or 
of  previous  disease. 
Not  able  to  be  traced. 

F.  H.  unknown. 


F.  H.  negative.  Xo 
history  of  injury  or 
of  previous  disease. 


F.  H.  unknowii.     Xot 
able  to  be  traced. 


F.  II.  negative.  No 
previous  injury  or 
disease.  Not  able  tj 
be  traced. 

F.  H.  negatire.  No 
previous  injury  or 
disease. 


Grandmother  blind 
from  timioiir  of  the 
eye.  Mother  has 
tumour  of  neck. 

F    2 


G8 


SARCOMA   OF   THE   UVEAL  TIIACT, 


Sakcoma  of  the  Eyeball. 


No.  of 

case 

and 
Ko.  in 

Surgeon. 

Date  of 
excision. 

Ilofp 

Reg. 

Xanic  of  patient. 


VJ     :H.M.  G.    17.10.94  1     Alfred  Gibbons 
Ui2 


20 
4177 


21 
4i81 


22 
4483 


23 
44HG 


A.  Q.  S.;    3.12.94 


Hedges, 
Leicester 
Infir- 
mary. 


W.  T. 


6.12.91 


13.12.94 


A.  S.  M.     14.12.94 


24     ;  A.S.  M. ;    12.2.95 
4  0.P.  1    O.N. 

llosp. 


25     ;  A.Q.S.  !    21.3.95 
4.VJI 


2fi      A.  S.  M. 
4<J8t 


30.8.95 


Mary  Dorrington 


John  Bates 


Edward  Elttman 


Annie  Carter 


Harriet  Godfrey 


Theriza  Horn 


Eye 

affec- 
ted. 


K. 


E. 


R. 


K. 


Age  at 
date  of 
excision 


Duration  of 

previous 

syuiptonis. 


43 


Sight    failing    4 
years.  No  pain. 


61 


73 


45 


Sight  failing  2 
years.  Pain  1 
month. 

Eye  blind  for  16 
years.  Fain  4 
months. 


Sight    failing    1 
month. 


40  Sight  failing  3 
years.  Pain  3 
weeks. 


61  No  symptoms 
were  noticed  by 
patient. 


74         Eye  affected 

"  some     time." 
Occasional  pain 


Interval 
between 
excision 
and  first 
symptom  of 
recurrence. 


About  2i 
vears. 


A     few 
weeks. 
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Sarcoma  of  the  Eyeball. 


Duration  of  life 
after  excision. 


Alive  3  years  after 
excisiou,  but  in 
bad  health.  Sug- 
gestive of  abdo- 
minal recurrence. 
No  local  recur- 
rence. 

1  voar 


3  years.  Died  of 
"  senile  decay." 
No  recurrence. 


About  2^  years 


5  months   . , 


Alive  and  well  3| 
years  after  exci- 
sion. 


19  months . . 


Position,  extent,  and 
I'alure  of  tumour. 


TJnpigmonted  sarcoma 
close  to  O.  N.  Sclera 
much  thinned  and  almost 
perforated.  It  is  a  small 
round  cell  "rowth. 


Melanotic  sarcoma,  nearly 
filling  globe. 


Globe  full  of  a  dense 
roimd  cell  melanotic  sar- 
coma, which  has  per- 
forated sclerotic  near 
equator.  Large  extra- 
ocular mass  nearly  as 
large  as  the  eye. 

Kather  large  mottled  sar- 
coma of  choroid.  It  ii  a 
round  and  spindle  cell 
growth. 


Large  flattened  melanotic 
sarcoma  of  choroid  whi  ch 
has  perforated  sclera 
near  O.  N.     Large  mass 

•  in  orbit. 

Round  and  spindle  cell 
melanotic  sarcoma,  ex- 
tending from  O.  D.  to 
about  equator. 

Sarcoma  the  size  of  a  pea 
in  ciliary  region  with  a 
large  cyst  developed  in 
it. 

Melanotic  sarcoma  in 
ciliary  region  pushing 
the  iris  forwards. 


Tension 
and  con- 
dition of 
angle  of 
anterior 
chamber. 


T.  normal, 
angle  open. 


T.  -h2 

angle 
closed. 

Globe 
solid. 


T.  normal, 
angle  open. 


T.  +3, 

angle 
closed. 


Angle  open, 


T.  normal, 
angle  open, 


T.  normal, 
A.  C.  shal- 
low. 


Site  of 
recurrence. 


Liver, 

lungs,  and 

probably 

other 

viscera. 

"  Cancer 
developed 
all  over  her 
including 
the  orbit." 


Family  history, 
remarks,  &c. 


F.  H.  negative.  No 
injury  or  previous 
disease. 


F.  II.  negative.    Cause 
of  death  unknown. 


F.  H.  unknown. 


F.  H.  negative.  Blow 
12  years  ago;  prob- 
ably not  a  severe 
injury. 


Father  died  of  cancer. 
No  injury  or  pre- 
vious eye  disease. 


F.  H.  negative. 


F.  H.  negative.  Patient 
died  in  May,  1897, 
from  "  intlammat!on 
of  the  kidneys." 
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Sarcoma  of  the  Eyeball. 


>'o.  of 

case    I 

aud      ^  !    Pa^c  of 

^o.  m  "  excision. 

IIosp 

Rog. 


!    Pate  of 


Name  of  patient. 


27  Mr.     ;  22.10.95 

50  O  r   Koekliffe 
(Private 
case). 


28 
474^ 


W.  L. 


20      R.  M.  G 
4765 


30 
4770 


31 

4782 


32 

4795 


E.T.C. 


A.  S.  M. 


J.  B.  L. 


18.U.95 


7.12.95 


26.12.95 


31.12.95 


8.1.96 


33 
750.P 


3i 

4814 


J.  T. 
Case  at 
U.  C.  H. 

W.  T. 


28.2.96 


9.3.96 


Mr.  S.  P.  H. 


Emma  Topsficld 


Emily  Gooding 


Eliza  Tliacker 


Mary  Nasli 


Charles  Piper 


John  Reed 


Mary  Radley 


Eye 

affec- 
d. 


L. 


E. 


R. 


R. 


Age  at 
date  of 
excision 


42 


64 


60 


70 


33 


71 


Duration  of 

previous 

symptoms. 


Interval 
between 
excision 
and  first 
symptom  of 
recurrence 


Sight  failing  for 
a  "few  weeks." 


Eje  weak  for  4 
to  5  years.  Oc- 
casional pain. 


Sight  failing  4  to 
5  months. 


Sight  failing  2 
months.  Blind 
and  painful  3 
weeks. 


Sight     failing    6 
months. 


Sight  failing  for 
many  months. 
Blind  1  year. 
Pain  6  weeks. 


Unknown 


Sight  failing 

3 — 4  months. 


6  weeks 


Unknown 
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Sarcoma  of  the  Eyebaij.. 


ToiLsion 

and  con- 

Duration of  life 

Position,  extent,  and 

dition  of 

Site  of 

Family  liisfory, 

after  excision. 

nature  of  tumour. 

angle  of 
anterior 

recurrence. 

remurk.s,  &c. 

cham])cr. 

Alive  and  in  gool 

Unpigmented  sarcoma  of 

T.  normal, 

liealth  2y\   years 

choroid      composed     of 

angle  open 

after  excision. 

mixed  round  and  spindle 
cells,  and  extending  from 
0.  N.  to  equator. 

11  moutlis  . . 

Melanotic  sarcoma  reach- 

T. -, 

General 

Before  death  the  arm 

ing  from  ciliary  body  to 

angle  open. 

recurrence 

fractured     and    was 

within  3   mm.  of  0.   D. 

all  over 

amputated  "  for  can- 

Mixed round  and  spindle 

body. 

cer." 

cell  growth. 

Alive  and  well  2^^.^ 

Unpigmrnted  small  round 

T.  normal, 

Slight  injury  4  months 

years    after   exci- 

cell    sarcoma     growing 

angle  open. 

before  excision. 

sion. 

from   ciliary   body    and 
reaching  to  equator. 

13  niontlis  . . 

Melanotic      sarcoma     ex- 

T4-3, 

Local  and 

Patient     had     melan- 

tending     from     iris     to 

angle 

general  re- 

uria, and  died  in  St. 

wirhin  15  mm.  of  0.  N. 

closed. 

currence  in 

Bartholomew's  Hos- 

0. Js".  healthy. 

every  part 
of  body. 

pital.      F.    H.  nega- 
tive. 

Alive  and  well  2^^ 

Melanotic  sarcoma  reach- 

T. -1, 

No    injury.       F.     H. 

years     a^ter     ex- 

ing from  ciliary  body  to 

angle  open. 

negative. 

cision. 

posterior  pole  of  eye. 

16  months  . . 

Melanotic  sarcoma  reaches 

T.  4  3, 

General 

Patient     had      recur- 

root of  iris  and  half  fills 

angle 

recurrence 

rence   in  one  of  the 

globe  J    this    has    given 

closed. 

May,  1897. 

bones     of     the     leg 

way  on    one    side,    and 

which  nearly  caused 

there  is  a    large  extra- 

it to  break,  as  well 

ocular  mass. 

as  all  over  the  body. 

- 

Unpigmented  sarcoma  oc- 
cupying region  of  0.  N. 

Angle 
closed. 

Alive  and  well  2-j?.,- 

Melanotic  sarcoma  in  cili- 

T. +  1. 

F.  H,   negative.      No 

years   after   exci- 

ary region  about  the  size 

Angle  open 

previous  injury. 

sion. 

of   a   split    pea.      Small 
round  cell  growth. 

on  one  side, 
closed  on 
the  0  her. 

TZ 
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Sarcoma  of  the  Eyeball. 


Ko.  of 

case   I 

and     £s  ,  Date  of 

X'     •     Surgeon.         •  • 
^o.  xn,        ^  excision. 

Ifosp. 

Reg. 


Name  of  patient. 


35     ,     J.  T. 
4851 


17.3.96 


36     '    E.  X.       14.6.96 
4928  ! 


37      i.S.  M. 
4991 


Jaue  Dalgleish 


James  Campbell 


18.8.96      Eobert  Woodcraft 


38      K.M.a.     25.7.96 
4969 


S9     :  E.  T.  C.     20.8.06 
4993 


40  Mr. 

137     Rockliffe 


O.P. 


Case 
from 
Hull. 


41       E.T.C. 
5048 


31.10.96 


12.11.96 


Edmund  Ho\vard 


James  Wa:*tcll 


Sarali  B. 


15.11.96 


42  A.S.M. 
137 

O.P. 

43  Mr.      '  2M1.06 
141     Rockliirc 

O.  P.  i     Case 
j     from 
Hull. 


4P 
5113 


W.  L. 


IMarj  Jenkins 


Mr.  B. 


IR.2.97 


Eye 
affec- 
ted. 


£»/ 


William  Dumsday 

*  See  footnote,  jiagc  59 


R. 


E. 


R. 


L. 


R. 


R. 


L. 


Age  at 
date  of 
excision. 


R. 


37 


Duration  of 

previous 

symptoms. 


Interval 
bct\A-een 
excision 
and  first 
symptom  of 
rccurronce 


61 


C3 


69 


50 


49 


About 
50 


Sight  failing  seve- 
ral years.  Blind 
2  montlis. 

Sight  failing  I 
year.  Blind  3 
weeks. 

Sight  failing  5—  6 
weeks. 


Sight  failing  3 
years.  Blind  5 
months.  Pain 
1  month. 

Sight  affected  for 
8  months. 


Acute    glaucoma 
for  3 — 4  weeks. 


Sight  failing  for 
8  months.  No 
pain. 

Sight  failing  for 
7  weeks. 


Sight     failing    3 
months. 
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Sarcoma  of  the  Eyeball. 


Duration  of  life 
after  excision. 


A.live  and  well  2^^ 
3'ear3  after  exci- 
sion. 

Alive  and  well  1^.^ 
years  after  exci- 
sion. 

Alive  and  well  2 
years  after  exci- 
sion. 


[n  good  health  2j\ 
years  after  exci- 
sion. 


)  months    . . 


Alive  and  well  l-fV 
years  after  exci- 
sion. 

Alive  and  well  1\° 
years  after  exci- 
sion. 


Position,  extent,  and 
nature  of  tun\our. 


Alive  and  well  1^ 
years  after  exci- 
sion. 


Melanotic  sarcoma  reach- 
ing from  near  O.  N.  to 
equator. 

Small  round  cell  melanotic 
sarcoma  growing  from 
region  of  equator. 

Slightly  pigmented  small 
round  ceil  sarcoma  reach- 
ing from  ciliary  body  to 
equator. 

Unpigmented  spindle  cell 
sarcoma  which  is  invad- 
ing the  sclerotic  at  one 
place. 

Large  melanotic  sarcoma 
reaching  from  ciliary 
body  to  O.  D.  Small 
round  and  spindle  cell 
growth. 

Mushroom-shaped  melan- 
otic sarcoma  growing 
from  choroid. 


Slightly  pigmented  sar- 
coma; it  is  tbin  and 
flat. 

Melanotic  sarcoma  ex- 
tending from  ciliary  body 
to  within  5  mm.  of  O.  D. 

Melanotic  sarcoma  of  cili- 
ary body  and  of  choroid. 


Melanotic  sarcoma  ex- 
tending from  edge  of 
O.  N.  to  equator. 


Tension 
and  con- 
dition of 
angle  of 
anterior 
chamber. 


T.  normal, 
angle  open. 


T.  -I- 


T.  -. 

angle  open. 


T.  +2. 


T.  normal, 
angle  open. 


T.  +2, 
angle 
closed. 


T.  normal, 
angle  open. 


T.  -1, 

angle  open, 


Angle 
closed. 


T.  normal, 
angle  open 


Site  of 
recurrence, 


Family  history, 
remark.^,  &c. 


F.  II.  negative.  Pa- 
tient not  very  strong. 

F.  H.  negative.  No 
history  of  injury. 

Father  died  of  cancer 
of  the  bladder.  No 
history  of  injury  or 
previous  eye  trouble. 

F.  H.  negative.  No 
previous  eye  affec- 
tion. 


F.  H.  negative.  Xo 
injury.  Patient  died 
of  ''strangulation  of 
the  bowel,"  Mav, 
1897. 

Unable  to  be  traced. 


F.  H.  negative.  No 
injury  or  previous 
eye  disease. 

Strong  family  hislory 
of  cancer. 


Unable  to  be  traced. 


F.  H. 


injury    or 
disease. 


negative.      No 
previous 
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Sarcoma  of  the  Eyeball. 


47 
5231 


5232 


49 
5309 


Date  of 
excision. 


1.3.97 


19.6.97 


Kame  of  jiatient. 


E.  K 


E.  T.  C. 


E.  N. 


10.7.97 


12.7.97 


16.10.97 


Caroline  Slade 


Jane  Brown 


James  Cooper 


Frank  Phillips 


Kosana  Bentlev 


Eye 

affec- 
tad. 


E. 


Age  at 
date  of 
excision 


67 


65 


56 


28 


60 


1 

IV 


Sig 

y 

Ci 


Sig 
n 

P 


Sig 
n 
h 


De 

i: 

P 
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Sarcoma  of  the  Eyebaij.. 


Duration  of  life 
after  excision. 


Died  1 1'.T  years  after 
excision. 


Alive  and  well  1^^ 
years  after  exci- 
sion. 


Al  ve  and  well  1^ 
years  after  exci- 
sion. 


n  good  health  10 
months  after  ex- 


cision. 


Position,  extent,  and 
nature  of  tumour. 


Tension 

and 

condition 

of  angle  of 

antei'ior 
chamber. 


Large  round  and  spindle 
cell  melanotic  sarcoma 
filling  two-tliirds  of  globe. 
Ciliary  body  not  affected. 

Large  melanotic  sarcoma 
composed  of  small  round 
cells  extending  from 
O.  N.  on  one  side  to 
within  3  mm.  of  the  cili- 
ary body  on  the  other. 

Sliglitly  pigmented  small 
round  cell  sarcoma. 
Ciliary  body  not  in- 
Tolved. 

Large  melanotic  sarcoma 
with  round  and  spindle 
cells ;  it  is  growing  from 
the  choroid  and  just 
reaches  the  ciliary  body. 

Two  nodules  of  growth  out- 
side sclerotic  near  su- 
perior oblique  insertion. 
Mottled  growth  on  disc 
connected  with  s  i  all 
growth  outside  ;  also  flat 
mass  extending  from 
this,  0'5  mm.  thick  occu- 
pying posterior  third  of 
eyeball.  Slightly  pig- 
mented round  cell    sar- 


T.  -hi, 
angle 
closed. 


T.  +2, 
angle 
closed. 


T.  -, 
angle  open. 


T.  +2, 

angle 

closed. 


T.  +2, 

angle 

closed. 


Site  of 
recurrence. 


Liver  and 
scalp. 
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Sarco^ia  of  the  Eyeball. 


Pate  of 
excision. 


51   R.  M.  G      19.1.98 
5380 


Name  of  patient. 


52   J.  B.  L. 
5424 


53 

5481 


54 

5488 


55 
5491 


56 
5501 


57 
5511 


A.Q.  S. 


J.T. 


W.  T. 


2.4.98 


28.6.98 


5.7.98 


7.7.98 


W.  L.   21.7.98 


T.  W.  II.,  0.8.98 
S. 


Mar  J  Jcrrell 


Thomas  Mc Combe 


Charles  Pain 


Louisa  Cheshire 


Susan  Sheppard 


Maria  Kemp 


William  Dowsbevry 


Eje 
affec- 
ted. 


Age  at 
date  of 
excision, 


R. 


G7 


73 


34 


57 


39 


61 


55 


Duration  of 
previous 
symptoms. 


TnteiTal 
between 
excision 
and  fii-st 
symptom  of 
recurrence. 


Two  or  tliree 
attacks  of  acute 
glaucoma  dur- 
ing 8  montlis. 


Sight  failing  7 
years.  Blind  5 
years.  Old  iri- 
tis. 


Sight  noticed  to 
be  failing  3 
weeks. 


Sight  failing  10 
months.  Blind 
7  months. 

Sight  failed  2 
years  ago  after 
a  blow.  Pain 
2  weeks. 


Siglit  failing  5 
yearj.  Pain  7 
months. 


Eye  defective  and 
divergent  for  20 
years  or  more. 
Occasional  pain 
for  4  years. 
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Sarcoma  of  the  Eyeball. 


Tension 

and 

duration  of  life 

Position,  extent,  and 

condition 

Site  of 

Familjf  history, 

after  excision. 

nature  of  tumour. 

of  angle  of 
anterior 
chamber. 

recurrence. 

i-emarks,  &c. 

ive  Jo   after  ex- 

Large    mottled     sarcoma 

T.  -f2. 

F.    H.    negative.      Xo 

cision. 

with  round  and  spindle 
cells.      It   extends  from 
a  point  7  mm.  from  0.  D. 
on    one    side    to   within 
3  mm.  of  0.  S.  on  the 
other  side. 

angle 
closed. 

injury. 

uite  well  4  months 

Large  melanotic   sarcorca 

T.  +2, 

.. 

F.  11.  negative. 

ifter  excision. 

with  round  and  spindle 
oells  growing  by  a  pedicle 
from  0.  D.  and  reaching 
lens.      Ciliary  body  not 
involved. 

angle 
closed. 

ive  -^.T  after  cx;- 

Unpigmented  mixed  round 

T.  normal, 

^  , 

F.  H.  negative. 

nsion. 

and  spindle  cell  sarcoma 
growing     from     equator 
at  upper  part. 

angle  open. 

ire  y'.t  after  ex- 

Melanotic sarcoma,  filling 

T.  +], 

,  , 

F.  H.  negative.     No 

cision. 

two-thirds   of    the    sub- 

angle 

injury    or    previous 

retinal  space. 

closed. 

eye  disease. 

ive  Y^j  after  ex- 

Eathor      large       sarcoma 

T.  +3.  No 

.. 

F.  H.  negative.    Sight 

3ision 

reaching     from     0.    D. 

A.     C. 

failed  after   a    blow 

nearly  to  equator.     Free 

Angle 

2  years  before  exci- 

from   pigment.       Small 

closed. 

sion. 

round        cell        growth. 

' 

Broken  down  with  hae- 

morrliage. 

live  -1%  after  ex- 

Small  melanotic   sarcoma 

T.  +2, 

F.  H.  negative.     De- 

cision. 

near    equator.       Centre 

angle 

tachment   of    retina 

broken    down  with    hae- 

closed. 

was     seen     5    years 

morrhage.     Much  dege- 

before excision. 

neration. 

live  y\  after  ex- 

Eye coin])letely  solid  and 

•  t 

^  ^ 

F.  H.  negative.     Con- 

cision. 

filled  with  a  dense  black 
sarcoma.     Centre  is  soft 
and  broken  down.     Scle- 
rotic has  given  way  be- 
hind and  growth  projects 
into  orbit. 

tents    of     orbit     re- 
moved. 

to 
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Sarcoma  of  the  EvEBArj.. 


Kg.  of 

case 

and 

No.  in 

Hosp 

Reg. 

Surgeon. 

Date  of 
excision. 

Name  of  patient. 

Eye 
affec- 
ted. 

E. 

Age  at 
date  of 
excision. 

Duration  of 

previous 

symptoms. 

Interval 
between 
excision 
and  first 
sjmptom  of 
recurrence. 

58 
5542 

W.  L. 

8.9.98 

Harry  Goodchild 

50 

Sight    failing    3 
years.    Blind  1 
year.         Slight 
pain       for       3 
weeks. 
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Sarcoma  of  the  Eyehaf.i 


Tension 

and 

Duration  of  life 

Position,  extent,  and 

Condition 

Site  of 

Family  history, 

after  excision. 

nature  of  tumour. 

of  angle  of 
anterior 
chamber. 

recurrence. 

remarks,  &c. 

live  y\  after  ex- 

Small    musliroomsliaped 

T.  full, 

F.  ir.  negative.    Slight 

cision. 

melanotic  sarcoma  grow- 

angle 

injury  14  years    be- 

ing from    posterior  pai-t 

closed. 

fore      excision,     but 

of  choroid.    Eetina  com- 

from   this    it    quite 

pletely  detached. 

recovered. 

Cijt  iVopl  Houtiou 
Ophthalmic   Hospital   Reports. 

Vol.  XV.    Part  II.  May,  1902. 


THE  NERVE-SUPPLY  OF  THE  LACRYMAL  GLAND. 
By  J.  Herbert  Parsons,  F.R.C.S. 

It  has  generally  been  considered  that  the  secretory  nerve 
fibres  to  the  lacrymal  gland  are  derived  from  tlie  fifth 
cranial  nerve.  Some  observers,  reasoning  principally  from 
the  analogous  salivary  glands,  have  included  the  cervical 
sympathetic  as  an  additional  source  of  supply.  More  re- 
cently the  view  has  been  advanced  that  the  true  secretory 
nerve  is  the  seventh  and  not  the  fiftli. 

The  object  of  the  present  paper  is  to  examine  critically 
the  evidence  on  the  question  from  anatomical,  histological, 
embryological,  physiological,  and  pathological  standpoints,  to 
record  some  further  observations,  to  point  out  some  hitherto 
neglected  methods  of  investigation,  and  to  supply  a  biblio- 
graphy of  the  most  important  papers  upon  the  subject. 

I.  Anatomy. 

The  lacrymal  nerve,  derived  from  the  first  or  ophthalmic 
division  of  the  trigeminal,  divides  close  to  the  gland  into 
two  branches.  Of  these,  the  upper  is  distributed  in  part 
directly  to  the  gland,  and  partly  passes  out  of  the  orbit  to 
supply  the  skin  of  the  upper  eyelid,  &c. ;  the  lower  branch 
communicates  with  the  temporal  branch  {ramus  temporalis, 
suhcutaneus  malcc^  &c.)  of  the  orbital  or  temporo-malar  nerve, 
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wliicli  is  derived  from  llie  second  or  maxillary  division  of 
the  V,  and  is  then  distribnted  to  the  gland.  Through  this 
rommunication  it  is  possible  for  fibres  of  the  VII  or  of  the 
nervus  intermedins  of  Wrisberg  to  reach  the  gland,  leavmg 
the  facial  at  the  geniculate  ganglion,  and  passing  to  the 
sphenopalatine  (Meckel's)  ganglion  via  the  great  superficial 
petrosal  and  Vidian  nerves,  and  from  the  ganglion  into  the 
second  division  of  the  V,  rid  the  two  spheno-palatine 
nerves. 

That  tlie  communication  with  the  orbital  nerve  is  of 
some  importance  is  shown  by  the  occasional  absence  of  the 
lacrymal,  its  place  being  taken  by  the  orbital.  On  the  other 
hand,  the  lacrymal  has  been  known  to  supply  the  malar 
branch,  which  usually  arises  from  the  orbital.     (Thane.) 

It  is  thus  obvious  that  purely  anatomical  considerations 
cannot  settle  the  question. 

II.  Histology. 

By  means  of  the  microscope  the  exact  nature  of  the  nerve 
fil)res  and  their  ultimate  destination  can  be  determined. 

With  regard  to  the  latter  point,  Dogiel*^^  has  proved  by 
the  methylene-blue  method  that  the  fibrils  are  distributed 
in  the  same  manner  as  in  the  case  of  the  salivary  glands. 
Tlie  nerve  fibres  wliich  enter  the  gland  are  almost  all  non- 
medullated :  they  for  the  most  part  enter  the  lobules  with 
the  blood-vessels  and  ducts.  They  then  form  a  plexus  upon 
the  basement-membrane  of  the  alveoli.  From  this  plexus 
fine  branches  pierce  the  basement-membrane,  and  form  a 
network  around  the  bases  of  the  cells  (Ueberzellennetz). 
Fine  fibrils  are  given  off  from  this  network,  penetrating 
between  the  epithelial  cells,  and  there  forming  an  inter- 
cellular network  (Interzellennetz).  Fibrils  are  sometimes 
seen  which  seem  to  end  free,  but  Dogiel  attributes  this  to 
incomplete  staining.  As  in  the  case  of  other  glands,  it  is 
d()ul)tful  if  the  fibrils  ever  actually  enter  the  epithelial  cells 
of  the  gland. 
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The  cranial  nerves  have  l)een  especially  the  subject  of 
histological  investigation  hy  Gaskell  and  his  pupils.  In  the 
dog,  the  lacrymal  is  a  branch  of  the  second  division  of  the  V, 
and  can  thus  receive  fibres  from  tlie  VII  without  the  inter- 
vention of  the  subcutaneous  niala3,  with  which  it  is  said  not  to 
communicate.  According  to  Edgeworth/-^  tlie  lacrymal  con- 
sists of  "grey  fibres  and  medullated  fibres  up  to  KJ /^  in 
diameter."  "  The  great  superficial  petrosal  consists  of  grey 
fibres  and  medullated  fibres  up  to  11'2  jjl  in  diameter;  it  is 
a  very  small  nerve,  and  contains  but  few  fibres."  It  will 
thus  be  seen  that  it  is  impossible  to  demonstrate  tlie  passage 
of  fil)res  of  the  VII  or  nervus  intermedins  into  the  lacrymal 
histologically,  though  the  facts  are  not  contradictory. 

On  the  assumption  that  the  lacrymal  secretory  fibres 
come  from  the  great  superficial  petrosal,  it  is  of  interest  to 
trace  their  origin  from  the  brain.  In  the  analogous  case  of 
the  chorda  tympani,  which  contains  the  secretory  fibres  for 
the  submaxillary  and  sublingual  glands,  the  fibres  are  derived 
from  the  nervus  intermedins,  which  "  is  essentially  a  small 
fibred  formation,  with  a  few  much  larger  fibres  "  (Gaskell"^'). 
The  statement  of  Vulpian^*^  that  the  chorda  degenerates 
almost  entirely  after  intracranial  section  of  the  V  in  rabbits, 
whilst  it  remains  nearly  intact  after  section  of  the  VII  in 
dogs,  is  opposed  by  the  fact  that  the  chorda  contains  far 
more  medullated  fibres  than  the  great  superficial  petrosal, 
which  is  the  only  source  from  which  it  could  receive  fibres 
from  the  V  in  the  tympanic  part  of  its  course.  Moreover, 
according  to  the  embryological  researches  of  Dixon/^^  the 
great  superficial  petrosal  grows  out  from  the  geniculate 
ganglion  ;  and  if  this  be  true,  the  origin  of  its  fibres,  and 
therefore  of  the  lacrymal  secretory  fibres,  must  be  from  the 
VII  nucleus.  On  the  other  hand,  Duval ^^^  claims  to  have 
traced  the  portio  intermedia  centrally  to  the  upper  end  of 
the  IX  (glossopharyngeal)  nucleus,  in  which  case  the  origin 
of  the  chorda  tynipani,  and  probably  also  the  lacrymal  fibres, 
would  be  here. 
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III.  Emhryology. 

Tlie  lacrymal  gland  arises  from  solid  ingrowths  of  the 
c«injunctival  epithelium.  The  lacrymal  duct  is  formed  along 
tlie  fissure  which  separates  the  lateral  nasal  process  from  the 
maxillary  process,  but  its  exact  development  is  a  matter  of 
dispute  ;  so  that  even  if  this  be  taken  as  a  guide  to  the  mor- 
phological relations  of  the  gland — an  assumption  peculiarly 
open  to  criticism  in  the  case  of  this  duct — we  are  still  lost 
in  the  unknown  pre-mandibular  region.  Moreover,  the 
morphology  of  the  cranial  nerves  is  so  beset  with  difficulties 
and  pitfalls  that  we  can  expect  no  aid  from  this  source  in 
solving  the  question  of  the  innervation  of  the  lacrymal 
gland. 

IV.  Physiology. 

Historical  Risume. — Petit  (1727)^'^  found  increase  of  tears 
after  section  of  the  "  nerf  intercostal "  (cervical  sympa- 
thetic) in  the  dog.  Langley^^''^  attributes  this  to  the  hyper- 
remia  of  the  gland  due  to  paralysis  of  the  vaso-constrictors, 
leading,  as  in  the  salivary  glands,  "  to  a  greater  secretion 
than  normal  whenever  secretion  is  in  any  way  set  up."  The 
fact  has  been  confirmed  by  Arloing'^^  in  the  deer  and  ox. 

Czermak  (18G0)^^^'^  obtained  secretion  from  stimulating 
the  V  trunk,  but  in  such  a  manner  that  it  might  be  a  reflex 
effect. 

Herzenstein  (1867)^^^^  obtained  a  positive  effect  from  the 
lacrymal  in  sheep,  dog,  and  rabbit,  and  a  variable  effect  from 
the  sympathetic. 

Wolferz  (1871)^'--  confirmed  Herzenstein's  results,  and 
also  obtained  an  effect  from  the  subcutaneous  mala3.  This 
can  hardly  be  reconciled  with  the  fact  that  the  subcutaneous 
make  docs  not  communicate  with  the  lacrymal  in  the  domes- 
ticated animals. 

Demtschenko  (1871) ^^'^  Tepliachine  (1894) ^^^^  and  Tri- 
bondeau^'^^  also  confirm  Herzenstein,  but  the  method  used 
is  open  to  tlie  severest  criticism.     The  outflow  of  tears  was 
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apparently  so  small  as  only  to  be  appreciated  by  pieces  of 
filter-paper  (Fliesspapier)  placed  in  the  conjunctival  sac. 
The  mere  reflex  effect  induced  by  such  irritation  might 
account  for  the  result. 

Eeich  (1873)'^''''  performed  86  experiments  upon  rab])its, 
cats,  dogs,  and  sheep  in  E.  Ihiicke's  laljoratory.  He  found  (1) 
that  stimulation  of  the  peripheral  end  of  the  V  root  causes 
no  effect ;  (2)  that  reflex  secretion  can  still  occur  after 
section  of  V  intraci'anially ;  (3)  that  stimulation  of  the 
lacrymal  nerve  peripherally  causes  a  flow,  and  that  no  reflex 
effect  follows  section  of  the  lacrymal ;  (4)  that  stimulation 
of  the  cervical  sympathetic  causes  a  doubtful  effect,  whilst 
reflex  effects  may  occur  after  section  of  V  together  with 
extirpation  of  the  superior  cervical  ganglion  ;  (5)  that  the 
secretory  fibres  do  not  come  from  the  IV  nerve  ;  (6)  that 
reflex  flow  may  occur  after  tearing  out  the  VII  nerve. 
From  (2)  and  (3)  it  is  obvious  that  the  lacrymal  nerve  in 
these  animals  contains  secretory  fibres  which  do  not  come 
from  the  V.  In  (6)  the  nerve  was  apparently  torn  out  from 
the  stylo-mastoid  foramen,  in  which  case  the  upper  part, 
including  the  connection  with  the  great  superficial  petrosal 
nerve,  might  very  well  have  escaped  injury.  Reich's  experi- 
ments are  probably  the  most  exhaustive  and  most  careful 
hitherto  recorded. 

Vulpian  and  Journiac  (1879) -^"\  in  the  rabbit,  using  curare 
(which  is  said  to  stimulate  lacrymal  secretion)  and  artificial 
respiration,  stimulated  the  cavum  tympaui  and  obtained  a 
flow  of  tears,  and  of  a  milky  fluid  at  the  inner  canthus.  The 
latter  is  derived  from  the  Harderian  gland.  In  two  animals 
the  whole  of  the  intracranial  part  of  the  left  VII  was  extir- 
pated some  days  before,  and  much  less  result  followed  stimu- 
lation than  on  the  right  side. 

Bechterew  and  Mislawski  (1891)^^^^  found  integrity  of  the 
V  unnecessary  for  reflex  effect.  They  affirm  the  "  undoubted 
influence  of  the  cervical  sympathetic."  They  also  obtained 
an  outflow  of  tears  from  stimulation  of  the  optic  thalamus, 
which  they  regard  as  the  reflex  centre,  and  of  the  corteXj 
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especially  in  the  neighbourhood  of  the  sigmoid  gyrus.  They 
paid  no  attention  to  the  VII  nerve,  and  regard  the  V  and  the 
cervical  sympathetic  as  the  secretory  nerves. 

Laffay  (1896)/^^^  as  the  result  of  intracranial  section  of  the 
VII  in  the  dog  and  repetition  of  the  older  experiments 
regards  the  VII  as  the  secretory  nerve. 

Campos  (1897) -""^  describes  at  length  a  single  experiment, 
in  which  he  divided  the  great  superficial  petrosal  in  the 
monkey,  and  still  obtained  a  diminished  effect  upon  stimu- 
lating after  time  had  elapsed  for  degeneration.  From  his 
description  I  should  consider  it  doubtful  whether  he  divided 
the  nerve. 

I  have  performed  several  experiments  upon  cats,  dogs, 
and  rabbits  in  which  I  have  stimulated  the  lacrymal  nerve, 
the  subcutaneous  mala?,  the  tympanic  plexus,  the  VII  intra- 
cranially,  the  V  intracranially,  and  the  cortex  cerebri.  In  no 
case  can  one  obtain  a  sufficient  outflow  of  tears  as  to  cause 
them  to  overflow  on  to  the  face.  In  over  20  experiments 
in  which  I  have  stimulated  the  cortex  cerebri  in  cats  for 
another  purpose/-^^  I  have  never  obtained  an  undoubted  secre- 
tion of  tears. 

Professor  Schiifer ---^  has  shown  that  activity  of  the  gland 
causes  microscopic  changes  in  the  cells  similar  to  those  found 
in  the  serous  salivary  glands.  These  results,  he  tells  me, 
Avere  obtained  by  injecting  pilocarpine.  I  have  examined  the 
gland  after  stimulating  the  lacrymal  nerve  for  an  hour  and 
a-half,  the  dog  being  anaesthetised  the  whole  time  with  A.C.K 
mixture.  The  gland  was  hardened  in  Flemming's  chromic- 
osniic  mixture,  and  cut  by  freezing  microtome.  There  were 
slight  changes  in  the  cells  pointing  to  activity,  but  they  were 
not  marked. 

The  best  result  which  I  have  obtained  was  in  repeating 
Vulpian  and  Journiac's  experiment  in  the  rabbit.  In  the 
cat,  I  found  that  this  experiment  was  accompanied  by 
marked  dilatation  of  tlie  pupil,  and  it  is  noteworthy  that 
iJemtschenko  ol)tained  the  milky  Harderian  gland  secretion 
after  stimulating   tlie  cervical   sympathetic.      Vulpian    and 
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Jouriiiac's  degeneration  experiments,  however,  seem  to  prove 
that  the  sympathetic  cannot  account  for  tlie  whole  effect.  I 
have  also  found  that  stimulation  of  the  cervical  sympathetic 
is  accompanied  by  blancliing  of  the  conjunctiva,  whilst 
stimulation  of  the  tympanic  plexus  usually  gives  vaso-dilator 
effects. 

It  is  obvious,  I  think,  that  no  conclusive  result  is  likely 
to  follow  further  research  upon  these  lines.  I  v/ould  suggest 
the  following  experiments,  which  I  hope  to  carry  out  at  a 
future  date  : — 

(1.)  Intracranial  section  of  V  and  examination  of  the 
lacrymal  nerve,  and  the  gland  by  the  methylene-blue  metliod 
after  time  has  been  allowed  for  degeneration. 

(2.)  Intracranial  section  of  YII  and  similar  examination 
of  the  lacrymal  nerve  and  gland.  Part  of  the  nerve  should 
be  teased,  and  the  remainder  stained  with  osmic,  and  cut  in 
paraffin,  and  compared  with  the  intact  nerve  of  the  opposite 
side. 

(3.)  Examination  of  the  electrical  variations  of  the  gland 
on  stimulation  of  the  various  nerves  mentioned,  and  com- 
parison of  the  results  with  those  obtained  by  Bayliss  and 
Bradford  ^-^^  in  the  case  of  the  salivary  glands. 

(4.)  Further  microscopic  examination  of  the  cells  after 
prolonged  stimulation  of  the  nerves  electrically. 

V.  Patliology. 

Paralysis  of  F/Z— Jonathan  Hutchinson  (1876)/2»^ 
"  Paralysis  of  the  Portio  Dura  of  the  right  side,  with  deaf- 
ness occurring  suddenly.  Paralysis  of  lacrymal  gland,  and 
temporary  paralysis  of  lower  extremity  on  same  side.  Slight 
detect  of  sensation  on  same  side  of  face.     No  pain." 

The  patient  was  a  woman,  aet.  34.  The  paralysis  came  on 
two  days  after  confinement. 

Goldzieher  (1876),^^^  woman,  26.  E.  eye,  episcleritis  witli 
iritis.  L.  eye  normal.  Complete  paralysis  of  L.  VII  w^ith 
lagophthalmos.     Skin  of  L.  side  of  face  hypertiesthetic  after 
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electrical  treatment.  Syphilis  excluded.  Woman  wept 
whilst  under  observation,  and  frequently  afterwards.  L.  eye 
remained  quite  dry.  Tears  returned  on  L.  side  when  the 
paralysis  passed  off,  and  have  since  been  quite  normal. 

Uhthoff  (1885),^-^^  woman,  25.  E.  trigeminal  neuralgia 
and  parivsthesia  of  second  division  of  V.  Tears  only  from 
L.  eye  when  she  wept,  which  she  frequently  did  with  the 
pain.  Diagnosis  :  neuritis,  with  paresis  of  VII  fibres  in 
maxillary  nerve. 

Goldzieher  (1894),  woman,  21.  Congenital  complete 
paralysis  of  L.  VII  with  lagophthalmos.  Sensation  of  skin 
of  face  and  bulbus  normal.  Tears  only  on  normal  side  since 
birth. 

Jendnissik  (1894)^^"'  (1)  woman,  43.  Complete  paralysis 
of  L.  VII  with  lagophthalmos.  No  loss  of  sensation. 
Paralysis  of  lacrymal  gland  on  L.  side. 

(2)  "Woman.  54.  Complete  paralj^sis  of  L.  VII  and  of 
palate.  Sensation  normal.  Less  reddening  of  conjunctiva, 
and  no  tears.     Eecovered  with  recovery  of  facial  paralysis. 

(3)  Woman,  44.     Similar  to  (2). 

(4)  AVoman.  Incomplete  paralysis  of  L.  VII  coming  on 
15  days  after  confinement.  There  were  intermittent  spasms, 
accompanied  by  flow  of  tears  from  L.  eye  only. 

Jendnissik  gives  a  very  careful  and  minute  account  of 
the  cases,  but  attaches  too  great  importance  to  the  paralysis 
of  the  palate  considering  our  knowledge  of  its  innervation. 

Irritation  of  VII.— R,  Schlissler  (1879),'-^^  Actor's  Cramp. 
Stretcliing  of  VII.  liecovery.  During  violent  stretching  of 
VII  an  eggspoonful  of  tears  gushed  out  of  the  eye  on  the 
same  side. 

Lunmiczer,^"^*  another  similar  case. 

Fxtiiyation  of  Gasscrian  Ganglion. — Fedor  Krause 
(1893).'^'  After  the  operation  neither  more  nor  fewer  tears 
flowed  on  one  side  than  the  other. 

II(»rslcy  (]901)'"^^^  writes:  "The  only  point  re  lacrymation 
is  that  the  hyperlacrymation  ceases.  I  confess  I  have  not 
examined  the  mucous  membrane   carefully  to  see  whether 
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there  is  any  defect  of  secretion.  No  patient  has  made  any 
complaint  about  this."  This  is  of  great  importance,  con- 
sidering Professor  Horsley's  wide  experience  of  these  cases. 

It  should  be  pointed  out  that  complete  paralysis  of  the 
VII  is  comparatively  rare,  the  lesion  in  the  majority  of  cases 
being  at  the  stylomastoid  foramen.  In  these  cases  the  great 
superficial  petrosal  is  not  involved,  and  we  should  expect  the 
secretion  of  tears  to  be  normal.  Indeed,  many  cases  of 
lagophtlialmos  are  accompanied  by  Stillicidium  lacrymarum, 
the  outflow  of  tears  being  particularly  evident  owing  to  the 
immobility  of  the  lower  lid.  We  nuist  further  bear  in  mind 
the  possibility  of  a  paralytic  secretion  analogous  to  that 
described  by  Langley  for  the  salivary  glands. 

In  conclusion,  while  the  question  cannot  be  considered 
settled,  there  is  yet  a  sufficient  amount  of  evidence  in  favour 
of  the  facial  nerve  being  the  secretory  nerve  of  the  lacrymal 
gland  to  cast  much  doubt  upon  the  generally  received  view  in 
favour  of  the  trigeminal. 

[The  experiments  were  performed  in  the  Physiological 
Laboratory,  University  College,  London.] 
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A  CASE  OF  SYMPATHETIC  INFLAMMATION  AFFECTING  TIIE 
POSTERIOR   PART   OF   TIIE    UVEAL  TRACT. 

By  J.  Herbert  Fisher,  M.B.,  B.S.  (Loud.),  F.R.C.S.,  Assistant 
Surgeon  to  the  Hospital,  Assistant  Ophthalmic  Surgeon  to 
St.  Thomas's  Hospital,  &o. 

Of  all  the  varieties  of  eye  disease  which  have  from  time  to 
time  been  classed  as  sympathetic,  we  may,  I  think,  at  the 
present  day  recognise  two  main  classes.  With  the  hxrger 
class,  sympathetic  iridocyclitis,  every  ophthalmic  surgeon  is, 
alas  !  too  familiar  ;  the  plastic  character  of  the  inflammatory 
process,  its  intractability  and  often  disastrous  results,  are 
well  known  to  all ;  instead  of  the  more  usual  terms,  some 
authors  refer  to  such  cases  as  sympathetic  irido-choroiditis. 
The  other  class  forms  quite  a  small  proportion  of  tlie  total 
number  of  recorded  cases  of  sympathetic  disease.  The 
examples  of  this  smaller  class,  as  far  as  I  have  been  able 
to  find  them,  are  invariably  called  cases  of  neuro-retinitis 
or  papillo-retinitis.  In  the  exhaustive  and  very  valuable 
Report  of  the  Committee  of  the  Ophthalmological  Society 
of  the  United  Kingdom,  published  in  the  Transactions,  1886, 
vol.  vi,  eight  or  nine  cases  of  this  variety  of  sympathetic 
inflammation  are  reported,  all  under  one  or  other  of  these 
designations.  The  case  by  Colsmaun,  there  included  and 
originally  published  in  the  Berlin  Klin.  "Wochenschr.,  1877, 
the  Committee  regarded  as  doubtfully  of  sympathetic  origin, 
as  it  took  the  form  of  neuro-retinitis  only,  and  they  had 
doubts  also  about  one  or  two  others.  The  prognosis  in 
these  cases  was  found  to  be  far  better  than  in  those  belonging 
to  the  larger  class  ;  nearly  all  recovered  quite  good  vision, 
and  the  observation  is  made  that  this  favourable  result  seems 
to  occur  whatever  the  interval  between  the  dates  of  injury 
to  the  exciter  and  onset  in  the  sympathiser  may  have  been. 
I  have  been  able  to  find  reports  of  a  few  other  cases ;  the 
recovery  of  vision  in  nearly  all  of  them  seems  to  be  quite 
remarkable.     I  find  them  invariablv  entitled  cases  of  neuro- 
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retinitis  or  papillo-retinitis  by  their  authors ;  they  are  never 
referred  to  as  Ciises  of  sympathetic  uveitis  or  choroiditis.  In 
some,  however,  definite  choroidal  cliange  is  described  by  the 
reporting  surgeon,  thougli  he  regards  this  as  of  subsidiary 
importance,  e/j.,  V.  Graefe  (Arch,  fiir  Ophthabnol.,  xii,  ii, 
171).  Tlie  left  e3'e  was  operated  on  for  extraction  of  a 
calcified  lens :  six  weeks  later  rapid  painless  failure  of  sight 
occurred  in  the  riglit  eye,  due  to  diffuse  retinitis  ;  this  was 
followed  by  keratitis  punctata  and  paralysis  of  accommoda- 
tion. Two  and  a-half  months  from  the  onset  the  vision  had 
improved  to  4- ;  disseminated  spots  of  choroidal  disease 
appeared  towards  the  end  of  the  case.  A  case  reported  by 
Krause  (Hirschberg  Centralbl.,  1881,  p.  7)  seems  to  belong  to 
the  common  variety  of  sympathetic  disease,  but  choroiditis 
patches  were  noted  in  the  lower  part  of  the  fundus  of  the 
sympathising  eye.  Galezowski  (Traite  d' Ophthalmoscopic, 
1886,  p.  202)  reports  two  cases  that  he  had  under  care,  and 
calls  them  cases  of  sympathetic  lesion  of  the  retina ;  in  each, 
however,  he  says  the  choroid  had  undergone  at  the  same  time 
change  in  various  places  in  the  shape  of  obvious  disseminated 
atrophic  patches.  Such  spots  of  choroidal  atrophy  he  was 
inclined  to  think  were  du.e  to  pressure  of  blood,  and  from  the 
context  it  was  the  blood  poured  out  in  the  retina  to  which 
he  referred.  Such  a  cause  for  the  formation  of  spots  of 
atrophy  in  the  choroid  coat  is  new  to  me,  and  I  must  confess 
does  not  seem  to  me  very  probable.  I  am  not  aware  that 
spots  of  retinal  hciimorrhage  from  other  causes  on  clearing 
are  in  the  habit  of  revealing  areas  of  atrophied  choroid. 
This  tlicn  is  the  class  of  case  on  which  those  who  argue  for 
the  transmission  of  the  existing  cause  of  sympathetic  inflam- 
mation by  the  route  of  the  optic  nerves  and  cliiasma  rely, 
wliile  cases  of  tlie  more  ordinary  variety  occasionally  also 
present  changes  at  tlie  disc.  The  Committee  of  the 
Ophtlialmological  Society  came  to  the  conclusion,  however, 
that  the  fact  of  pa])illitis  showing  itself  did  not  prove  trans- 
mission by  the  optic  nerves,  as  it  was  often  present  in  simple 
cases  of  serous   iritis.     The  rarity  of  papillitis  in  cases  of 
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sympathetic  inflammation  is  a  point  advanced  by  tlie  oppo- 
nents of  Deutschmann's  theory,  but  with  the  conflicting 
views  I  do  not  propose  to  deal. 

When  the  case  which  I  here  report  came  under  my  care 
I  was  not  so  well  acquainted  with  the  literature  of  this 
variety  of  sympathetic  disease  as  I  have  since  been  able  to 
make  myself,  and  I  was  in  the  habit  of  referring  to  my  case 
as  one  of  sympathetic  uveitis,  in  whicli  the  most  posterior 
segment  of  the  uveal  tract  was  bearing  the  brunt  of  the 
disease.  This  seemed  to  me  to  be  the  natural  view  to  take, 
and  I  must  say  what  I  have  since  learnt  has  not  as  yet  led 
me  to  acquiesce  in  the  more  general  view.  It  seems  to  me 
improbable  that  at  one  time  the  sympathetic  influence  shall 
direct  all  its  energy  to  the  iris  and  ciliary  region,  while  at 
another  time  it  will  leave  the  uveal  tract  severely  alone  and 
select  the  retina  and  disc  for  its  operations. 

All  the  cases,  including  my  own,  have  in  tlie  active  stage 
and  over  a  long  period  been  accompanied  by  a  quite  alarming 
reduction  of  vision,  while  the  recovery  of  function  lias  not 
been  less  remarkable.  In  my  own  case  the  vision  was 
reduced  to  the  ability  to  count  fingers  at  2  or  3  feet,  and 
that  only  by  eccentric  fixation,  and  the  patient  was  under 
my  care  and  observation  for  two  months  before  any  definite 
improvement  in  the  sight  could  be  detected,  though  re- 
peatedly tested.  During  all  this  period,  and  for  long  after, 
there  was  very  active  pathological  fundus  change.  I  doubt 
if  any  retina  or  optic  nerve  could  be  in  so  active  a  condition 
of  inflammation  for  many  months  and  the  eye  eventually 
recover  full  direct  vision  and  a  full  field  as  my  case  did,  with 
no  sign  of  atrophy  at  the  optic  papilla.  Another  point 
whicli  much  interested  me,  and  to  which  I  think  much 
weight  may  be  attached,  is  the  fact  that  there  was  very 
definite  reduction  of  tension  in  the  affected  eye ;  this  is  a 
point  about  which  there  was  no  doubt  whatever ;  observa- 
tions were  repeatedly  made  and  recorded  by  the  house 
surgeons  and  myself.  On  admission  the  tension  of  the 
sympathising   eye   was   normal ;   soon   it   became   reduced ; 
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a  fortnight  after  onset  it  was  —  1  ;  very  gradually  it  im- 
proved. I  was  in  the  habit  of  saying  to  students  that  I 
considered  this  fall  in  tension  as  showing  that  the  vascular 
uveal  tract  was  performing  its  nutritive  duties  imperfectly  to 
the  vitreous  and  aqueous  humours  of  the  eye  as  well  as  to  the 
retina.  As  the  result  of  the  softening  of  the  eye,  I  pointed 
out  that  the  globe  was  squared  by  pressure  of  the  recti 
muscles,  and  when  the  tension  began  to  show  signs  of  im- 
provement I  lield  this  to  be  the  first  good  sign,  and  was 
hopeful  tliat  before  long  the  retina  also  would  be  better 
treated  by  its  nourishing  coat  and  show  some  improvement 
in  appearance  and  recovery  of  function,  and  this  subsequently 
took  place.  I  regarded  the  choroid  as  being  in  a  state  of 
diffuse  inflammation,  and  the  changes  in  the  retina  and  at 
tlie  optic  disc  I  think  can  be  sufficiently  accounted  for  as 
a?dema  secondary  to  the  disturbance  of  its  nourishing  tunic. 
If  it  is  argued  that  in  the  end  the  choroid  show^ed  no  change 
on  ophthalmoscopic  examination,  the  argument  applies,  I 
think,  witli  still  greater  force  to  the  retina  if  any  one  is 
inclined  to  say  that  retinitis  w^as  the  main  feature.  I  con- 
ceive it  is  possible  for  such  a  coat  as  the  choroid  to  be 
diffusely  inflamed  and  to  be  left  generally  somewhat  sclerosed 
without  tlie  change  being  conspicuous  on  ophthalmoscopic 
examination.  In  this  condition  the  chorio-capillaris  might 
still  retain  a  sufficiently  free  circulation  to  allow  the  retina 
which  it  helps  to  nourish  to  regain  its  function  to  the  full.  A 
severe  primary  retinitis  is  rarely  so  devoid  of  retinal  hsemor- 
rliage  as  mine  was.*  It  is  not  likely  to  cause  reduction  in 
tension  in  the  eye,  to  continue  for  many  months  with  com- 

*  My  patient  showed  or.e  very  minute  streak  of  retinal  haemorrhage,  found 
towards  tlic  end  of  the  case.  Galezowski's  patients  appear  to  be  two  in 
whom  retinal  liajmorrliages  were  present ;  in  none  of  the  otliers  to  which 
I  have  been  able  to  refer  is  any  mention  made  of  blood  extravasation  iu 
the  retina.  It  is  only  to  be  expected  that  with  turgid  retinal  veins  from 
obstruction  by  a  swollen  optic  disc  haemorrhage  would  occasionally  be  seen ; 
it  is  hardly  to  be  believed  that  so  many  cases  can  be  accui-ately  described 
by  the  term  sympathetic  retinitis,  when  in  the  great  majority  no  retinal 
hemorrhages  can  be  found  j  distended  veins  are  observed  in  nearly  all  of 
them. 
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plete  recovery  of  vision,  and  to  leave  practically  no  ophtliulnio- 
s'copic  change. 

No  one  will,  T  think,  deny  the  sympathetic  character  of 
the  disease.  The  boy  had  always  had  perfect  health  ;  there 
was  nothing  in  his  appearance  to  snggest  congenital  syphilis  ; 
his  father,  mother,  and  eiglit  other  children  were  all  living 
and  enjoyed  good  health ;  the  patient  was  carefnlly  examined 
while  in  hospital  and  all  organs  found  to  be  healthy.  The 
most  anterior  part  of  the  uveal  tract  did  not  quite  escape ; 
the  iris  at  first  was  muddy ;  two  posterior  synechiie  had 
formed,  but  gave  way  gradually  to  mydriatic  till  tlie  pupil 
was  quite  round  :  there  was  slight  keratitis  punctata  only, 
but  a  punctate  deposit  of  brownish  and  grease-like  spots, 
identical  witli  those  seen  on  tlie  back  of  tlie  cornea,  was 
abundantly  present  on  the  anterior  lens  capsule,  and 
frequently  examined  with  tlie  pocket  magnifier ;  there  was 
also  tine  vitreous  opacity. 

H.  B.j  set.  18,  baker,  was  sent  to  St.  Thomas's  Hospital  by 
his  doctor  on  January  9,  1899,  with  the  following  history: — 
Six  weeks  before  admission,  when  attempting  to  find  his  way  out 
of  a  dairy  in  the  dark,  he  struck  the  left  eye  against  the  latch  of 
a  door.  The  same  evening  he  went  to  his  doctor  and  remained 
under  his  care.  By  Christmas  week  the  injured  eye  had  become 
quiet,  and  he  retm-ned  to  work.  On  December  27,  1898,  he  was 
taken  ill  with  pains  in  the  head,  and  also  expectorated  blood, 
mixed  with  phlegm.  His  doctor  again  saw  him  the  next  day 
and  diagnosed  influenza,  but  the  symptoms  do  not  appear  to 
have  been  very  marked.  At  the  onset  of  the  influenza  the  left 
eye  again  became  inflamed,  and  remained  so  until  I  saw  him  ;  its 
vision  did  not  recover  at  all  after  the  accident.  The  ris^ht  eye 
first  became  inflamed  five  days  before  admission  to  hospital ;  its 
vision  began  to  fail  at  the  same  time,  and  continued  to  get 
worse.  Belladonna  lotion  had  been  used  to  the  left  eye  through- 
out, and  to  the  right  also,  from  the  time  it  began  to  show 
symptoms. 

To  his  family  and  personal  histories  I  have  already  alluded ; 
it  is  sufficient  here  to  say  that  both  are  perfectly  good  and 
against  any  form  of  constitutional  inheritance. 
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On  admission  to  hospital  the  right  eye  showed  conjunctival 
and  slight  ciliary  injection.  Cornea  clear.  Iris  rather  muddy. 
Pupil  moderately  dilated.  Tension  normal.  V.  =  counts  fingers 
at  1  metre.  Oph :  0.  D.  muddy,  and  edges  quite  obscured  ; 
general  oedema  of  retina,  but  no  cherry-red  spot  at  macula ; 
veins  very  much  swollen ;  no  material  alteration  in  size  of 
arteries;  no  haemorrhages.  Left  eye:  conjunctival  and  ciliary 
congestion.  Scar  at  upper  margin  of  cornea  and  extending  in 
sclera.  Iris  above  tucked  back,  simulating  a  coloboma.  Iris 
muddv.  Pupil  moderately  dilated.  Some  opacity  of  lens.  No 
fundus  reflex.  T.  - .  Shrinking  pain  on  pressure  in  ciliary 
reeion.     V.  =  hand  shadows. 

The  urine  was  normal,  and  all  thoracic  and  abdominal  viscera 
healthy.  Mr.  Lawford  kindly  saw  the  patient  with  me,  and  we 
af^reed  that  the  case  was  one  of  sympathetic  disease  of  the  right 
eye,  and  that  the  left  should  be  excised.  I  accordingly  removed 
the  injured  eye  three  days  after  admission ;  in  the  meantime  no 
material  change  had  occurred  in  the  right.  He  was  taking  small 
doses  of  Hydrarg.  c  creta,  and  atropine  was  being  used. 

"  On  January  16  I  found  the  right  eye  rather  less  congested, 
but  it  flushed  on  exposure  to  light.  The  cornea  was  clear.  The 
pupil  now  well  dilated  and  circular ;  the  iris  brighter ;  two 
small  posterior  synechias  were  obvious  at  the  temporal  part  of  the 
papillary  margin.     T.  =    -  1 ;  V.  =  fingers  at  5  feet. 

January  18.  I  noted  fine  dotted  deposit  on  the  anterior  lens 
capsule,  none  on  the  back  of  the  cornea ;  a  little,  but  not  much, 
fine  opacity  floats  in  the  vitreous.  Fundus  now  is  a  good  deal 
more  obscured ;  reflex  rather  greyish-red.  Optic  disc  and  retina 
give  the  same  impression  as  before,  but  are  l)y  no  means  so 
clearly  seen. 

January  27.  Pupil  now  wide  and  circular.  T.  still  -  .  No 
pain.  Abundant  dotted  deposit  quite  like  that  of  keratitis 
punctata,  Init  situated  only  on  the  anterior  lens  capsule,  and 
chiefly  on  its  iimer  sector ;  fine  deposit  in  vitreous.  Vision  not 
apprccial)ly  improved.  Fundus  dimly  visible;  no  outline  of 
optic  disc  can  be  seen ;  distended  tortuous  veins  everywhere  ;  no 
localised  choroidal  exudation  discoverable,  but  a  general  infiltra- 
tion of  this  coat  is  suggested  by  the  ophthalmoscopic  appear- 
ances.    I  ordered  two  leeches  to  the  right  mastoid  region. 
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On  Fe])i'uary  1  I  stop})e(l  tlie  lly<l.  t~  crcta  wliicli  he  h;ul  hcuii 
taking,  and  substituted  a  mixture  of  Pot.  iod.,  with  salicylate  of 
soda  and  li(j[U()r  ammonii  acetatis,  and  ordered  him  a  subcu- 
taneous injection  of  nitrate  of  pilocarpine  every  other  night. 
The  pilocarpine  was  used  in  doses  of  gr.  ,\jth,  and  the  dose 
never  needed  to  be  increased  ;  he  tolerated  it  very  well ;  it  pro- 
duced profuse  diaphoresis,  and  was  continued  until  March  2. 
After  this  date  small  doses  of  Donovan's  solution  were  pre- 
scribed ;  atropine  was  of  course  used  throughout. 

On  February  8  I  made  the  following  note  :  "  Still  much 
dotted  opacity  on  anterior  surface  of  lens ;  none  made  out  on 
back  of  cornea.  Vitreous  is  clearer,  l)ut  still  shows  floating 
opacity ;  some  of  this  is  cobweb1)y  and  larger  than  I  have  seen 
in  this  patient  before.  Fundus  is  much  more  clearly  seen  than 
at  last  note.  Edges  of  optic  disc  quite  lost ;  slight  swelling  of 
papilla,  I  think  about  2 "5  D.  Veins  turgid;  in  peripheral  parts 
of  retina  are  to  be  made  out  small  circular  dead-white  dots,  not 
glistening ;  the  whole  retina  is  hazy  and  oedematous  ;  no  haemor- 
rhages. V.  =  counts  fingers  at  6  or  8  feet ;  this  he  does  by 
eccentric  fixation,  turning  the  eye  up  to  count  fingers  held  on 
my  coat.  T.  is  improving,  but  is  still  slightly  reduced.  He 
finds  his  way  about  readily,  e.g.,  in  and  out  of  the  dark  room, 
and  collides  with  nothing.  He  stands  the  pilocarpine  well,  and 
the  Y^h  gr.  has  not  yet  had  to  be  increased." 

The  next  extract  is  my  note  of  February  22,  which  reads  as 
follows : — 

"  Two  or  three  small  grey  dots  of  keratitis  punctata  on  back 
of  cornea ;  the  pigmented  dots  on  anterior  lens  capsule  are  less 
numerous.  Cobwebby  vitreous  opacity  still  renders  the  whole 
fundus  hazy  ;  retina  and  optic  disc  are  both  edematous,  the 
former  especially  in  its  lower  part.  No  haemorrhages  seen.  I 
find  less  of  the  white  dots  in  the  fundus  to-day  than  a  fortnight 
ago ;  some  are  still,  however,  present ;  one,  in  the  nasal  half  of 
the  fundus,  is  crossed  by  one  of  the  inferior  nasal  vessels.  The 
eye  is  practically  quite  quiet,  not  flushed  or  photophobic,  and  its 
tension  is  certainly  improved — indeed,  very  little  below  normal." 

On  February  27  the  house  surgeon  recorded  again  his  ol)ser- 
vation  of  keratitis  punctata  and  noted,  "  tension  normal,"  to 
which  I  agreed.     From  this  date  the  tension  kept  normal,  but 
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tlic  glol)e  remained  squared  hy  pressure  of  the  recti  muscles  for 
some  months.  On  March  2  the  patient  thought  vision  was 
better  ;  said  he  saw  better  in  twilight  ;  still  fixed  eccentrically. 

The  next  note  I  will  quote  is  that  of  March  15.  "Will 
count  fingers  at  nearly  6  yards  to-day,  but  not  read  any  letter  on 
Snellen's  types.  No  longer  any  keratitis  punctata  to  be  made 
out,  and  on  the  anterior  lens  capsule  there  are  only  two  or  three 
dots  of  brown  iris  pigment,  and  no  deposit  from  the  ciliary 
region.  Vitreous  haze  has  practically  all  cleared,  and  fundus 
details  are  in  every  wa}^  much  more  distinct.  (Edema  of  lower 
half  of  retina  has  nearly  vanished  ;  to  outer  side  of  inferior  vein 
I  see  a  group  of  circular  exudation  spots  ;  the  others  found 
mostly  in  nasal  half  remain  unpigmented  and  brightly  glisten- 
ing ;  optic  disc  is  still  swollen  3-0  D.  ;  its  outline  streaked  ;  no 
haemorrhages.  Vessels  of  good  size  ;  physiological  cup  remains 
a  very  obvious  funnel.     Tension  normal." 

On  March  22  I  observed  a  small  area  of  mottled  change  at 
the  macula  and  a  suggestion  of  redness  like  that  seen  in  embolus 
cases  in  the  acute  stage.  A  week  later  I  found  one  quite  short 
streak  of  haemorrhage  in  the  retina  about  one  disc's  breadth 
above  the  yellow  spot.  On  April  5  the  spot  of  haemorrhage  was 
still  present,  and  vision,  under  atropine,  with  +  0"75  D.  sph.  = 
6/36,  one  letter  of  6  24,  and  this  seemingly  by  central  fixation. 

On  April  8  I  discharged  him  from  the  ward,  wearing  goggles, 
and  taking  with  him  atropine  drops. 

On  May  3,  in  the  out-patient  room,  the  eye  with  +  1-0  D.  sph. 
saw  6/12  partly.  The  disc  was  still  slightly  swollen.  I  need 
not  quote  the  full  ophthalmoscopic  note.  I  put  him  on  quinine 
and  iron. 

On  xMay  31  V.  was  6/12  with  +  075  D.  sph.,  not  6/9.  The 
swelling  of  optic  disc  was  nearly  subsided;  the  outline  and 
surface  brighter  and  sharper,  but  the  former  still  radiate  and 
softened.  A  good  deal  of  patchy  pigment  disturbance  near  the 
macula  and  Ijctween  this  and  the  disc.  The  white  circular  dots 
found  chiefly  in  the  nasal  portion  of  the  fundus  show  slight 
pigmentation,  and  one  at  least  is  distinctly  behind  a  retinal 
vessel.     Goggles  and  mydriatic  were  abandoned. 

September  6.  "  Says  the  sight  has  got  much  clearer.  Is  at 
work,  driving  a  pony  and  trap.     Vision  to-day  is  6/6  in  a  dull 
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illumination.  Field  for  white  taken  on  the  perimeter  quite  full. 
Optic  disc  normal.  Some  white  spots  apparently  going  to 
remain  permanently  in  the  upper  and  nasal  parts  of  the  retina  ; 
the  macular  region  shows  so  speckled  an  apjjcarance  one  would 
not  expect  the  eye  to  see  6/6ths,  as  it  does.     Tension  normal." 

The  following  report  on  the  condition  of  the  exciting  eye 
was  fuiiiished  me  by  Mv.  Devercux  Marshall,  and  my  hest 
thanks  are  due  to  him  for  his  very  careful  examination  : — 

"  There  appeals  to  be  a  coloboma  upwards.  Eye  opened  in 
an  equatorial  direction.  There  is  some  infiltration  of  vitreous, 
starting  from  a  point  where  there  has  been  a  wotmd.  The 
retina  is  wiinkled,  and  on  one  side,  the  lower,  there  is  extensive 
retinal  detachment,  beneath  which  there  is  much  coagulated 
albimiitious  material.  Optic  disc  somewhat  swollen  and  in- 
distinct. 

"  Microscopical  Examination.  —  The  wound  at  the  corneo- 
scleral jimction  is  plainly  visible,  and  apparently  the  ciliary 
body  has  been  carried  away  from  its  attachment  and  has 
allowed  the  iris  to  be  turned  backwards  between  it  and  the 
sclera.  Although  the  iris  cannot  definitely  be  seen  it  is  surmised 
the  above  must  be  the  explanation  of  the  coloboma-like  appear- 
ance, as  some  pigment  lies  between  the  sclera  and  the  ciliary 
body,  which  is  probably  iritic  in  origin.  The  angle  on  the 
opposite  side  is  closed,  and  the  iris  is  thickened,  inflamed,  and 
its  vessels  enlarged.  The  ciliary  body  is  intensely  inflamed,  so 
also  is  the  choroid  and  retina.  The  lens  is  in  situ  and  but  little 
affected,  though  it  is  drawn  somewhat  out  of  shape  near  the 
ruptured  sclera.  The  back  part  of  the  eye  shows  very  marked 
changes.  The  choroid  is  about  six  times  its  normal  thickness, 
and  composed  of  masses  of  small  round  cells  with  large  vessels  ; 
nuich  pigment  scattered  through  it.  At  one  spot  near  disc  the 
retina  and  choroid  are  firmly  adherent.  The  optic  disc  is  some- 
what swollen,  and  there  are  collections  of  small  roimd  cells  in  it. 
The  substance  of  the  nerve  does  not  seem  to  be  affected.  Cross- 
sections  of  the  nerve  show  some  inflammatory  changes  about  the 
sheath,  but  the  nerve  is  unaffected,  i.e.,  there  is  no  proliferation 
of  nuclei,  &c.  The  fibres  are  indistinct  and  appear  swollen. 
Vessels  are  much  enlarged  and  distended  with  blood.  Numerous 
small  vessels  run  through  the  nerve  in  all  directions." 

II  2 


100  SYMPATHETIC   INFLAMMATION,   ETC. 


REFERENCES  FOR  THE  PURPOSES  OF  TUTS  PAPER. 

Transactions   of   tlie  Ophtli.   Society  of  the  United    Kingdom,    1886,    vi, 

170-291. 
Louvet,  Alfred.     Pathogenic  et  Formes  Cliniques  de  I'Ophthaltnie  Sjmpa- 

thiquc,  Paris,  1889. 
Abadie.     Arch,  d' Ophthalmologic,  Paris,  1889,  ix,  451-453. 
Burnett,  S.  :M.     Arch.  Ophth.,  New  York,  1892,  xxi,  254-256. 
Rogman.     Anns.  d'Ociil  ,  X.Y.,  1S95,  cxiv,  81. 
Adolf  Arlts'  paper   before   the   International  Oi^hthalmological  Congress 

1876. 
Galezowski.    Rec.  d'Ophth.,  Paris,  1877,  s.  2,  iv,  358-360;  ihid.,  1880,  s.  3, 

ii,  641-654 ;  ibid.,  1892,  s.  3,  xiv,  30-33. 
Harlan,   Gr.  C.      Ameiican   Journ.    Med.    Sc,    Philadelphia,    1879,    Ixxvii 

383-390. 
Pooley,  J.  R.     Arch.  Ophth.  and  Otol.,  N.Y.,  1871-2,  ii,  28 1-292  . 
Colsmann.     Eerliu  Klin.  Wochenschr.,  1877. 
Krause,     Hirschberg's  Centralbl.,  1881,  7. 
V.  Graefe.     Arch,  fiir  Ophthalmol.,  xii,  ii,  171. 
Galezowski.     Traite  d' Ophthalmoscopic,  1886,  202. 


CASES    AND    OBSERVATIONS, 
By  E.  Nettlkship. 

I.    Ox  Attacks  of  Temporary  Blindness  from   Exposure 

vTO  Cold  Wind. 

Case  1. — The  Kev. (26.123)  oume  to  me  in  November, 

1892,  when  a3t.  43,  about  reiiding-spectacles,  jiiul  gave  the  follow- 
ing history  : — He  usually  spent  his  August  holiday  in  Switzer- 
land, often  ascending  some  of  the  high  passes.  The  first  time  he 
did  any  high  climbing,  about  6  years  ago,  when  going  in  the 
teeth  of  a  cohl  wind  over  a  pass  10,000—12,000  feet  (3,000— 
■4,000  metres)  high  in  perfectly  clear  weather,  he  l^ecame 
rapidly  almost  blind  of  Ijoth  eyes  for  some  time.  It  was  like 
an  extremely  thick  white  fog;  he  Avas  unable  to  see  his  feet, 
and  the  guides  had  literally  to  place  his  feet  for  him,  or  he 
would  have  missed  his  steps.  As  soon  as  the  party  were  over 
the  pass  they  were  protected  from  the  wind  ;  his  sight  then 
l)egan  to  improve,  and  was  soon  restored  perfectly. 

.  An  exactly  similar  attack  occurred  another  year  in  similar 
circumstances,  but  this  time  vision  did  not  become  cj[uite  clear  till 
he  had  had  a  night's  rest. 

Again  in  August,  1894,  in  ascending  the  Eothhorn  against 
a  cold  wind,  he  suffered  for  a  third  time  in  the  same  way. 
I  had  asked  him  to  notice  particularly  how  the  defect  of 
vision  began,  and  he  told  me  that  on  this  occasion  he  noticed 
first  broad  rainbow  fringes  on  each  side  of  the  rope,  and  next 
a  mistiness  between  him  and  the  ground,  so  that  he  began 
to  think  he  should  again  lose  sight  of  his  feet.  The  attack 
came  on  shortly  before  they  reached  a  certain  rock  shelter,  which, 
though  near  the  top,  was  protected  from  the  wind.  The  symp- 
toms passed  off  on  reaching  this  shelter,  and  did  not  return  when 
he  descended  the  other  side,  "  ])ut  the  wind  was  not  then  in  our 
faces."  He  was  wearing  goggles,  as  he  always  does  when  moun- 
taineering, and  had  also  taken  the  precaution  to  protect  his 
head  with  a  thick  woollen  wrap.  The  attack  came  on  about 
8  o'clock  A.M.,  between  the  first  breakfast  and  the  second.     He 
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had  been  at  the  Kitiel  Alp  Hotel  for  a  day  or  two  before 
making  this  ascent,  and  it  was  there  that,  on  the  following  day, 
he  f^ave  me  the  account  of  this  last  attack  ;  he  had  been  in 
Switzerland,  lower  down,  for  a  fortnight  before.  He  told  me  he 
had  never  in  any  of  his  climbs  been  troubled  by  giddiness,  faint- 
ness,  or  difficulty  of  breathing  at  high  altitudes. 

The  attacks  never  happen  except  when  facing  a  cold  wind  on 
the  Alps,  and  he  is  convinced  that  the  loss  of  sight  is  the  result 
of  the  cold  wind  upon  his  eyes.  It  was  not  the  effect  of  snow 
dazzling,  for  he  always  used  goggles,  and,  moreover,  on  the  last 
occasion  (1894)  he  was  on  dark  rock  free  from  snow  when  the 
dimness  came  on,  though  snow  had  been  traversed  lower  down. 

He  has  always  been  "  a  chilly  subject,"  likes  to  wrap  up 
warmly,  is  spare,  with  congested  cheeks  and  nose,  and  very  cold 
feet,  is  liable  to  chilblains  on  the  ears  (though  not  on  hands  or 
feet),  but  never  has  "  dead  fingers."  He  is  subject  to  hay  fever. 
He  has  the  sort  of  ocular  irritability  that  is  shown  by  dislike  of 
separate  lights  in  a  room,  and  always  reads  with  a  shaded  lamp ; 
l)ut  diffuse  daylight,  however  strong,  does  not  annoy  him.  He 
uses  the  microscope  for  studying  minerals,  and  believes  that 
polarised  light  tires  his  eyes  more  than  ordinary  light.  Though, 
as  stated,  he  has  never  had  a  real  attack  of  dim  vision  except 
on  the  high  Alps,  he  has  several  times  had  slight  appearances  of 
the  same  mistiness  when  facing  cold  wind  even  in  England. 
There  is  no  history  of  rainl)Ows  or  evening  mists  suggestive  of 
glaucoma.     He  has  never  had  snow  conjunctivitis. 

I  found  he  had  full  V.  with  slight  H.  As.,  and  required 

+  0"75  D.  s.  +  0"5  D.  c.  for  reading. 

In  each  eye  the  lower  retinal  vein  crossed  its  companion 
artery  at  the  disc  and  showed  spontaneous  pulsation,  there  being 
no  pulsation  in  other  veins,  which  did  not  cross  arteries.  In  the 
II.  retina  below  0.  D.  were  a  considerable  number  of  Gunn's 
dots  ("  Crick  dots  "  of  Mr.  Marcus  Gunn),*  but  I  could  see  none 
in  the  L.  He  counted  his  R.  as  slightly  the  better  eye  for 
microscopical  and  other  accurate  work. 

*  Marcus  Gunn:  "Peculiar  Appearance  in  the  Vicinity  of  the  Optic 
Disc  occiirrinrr  in  Several  Members  of  the  same  Family,"  Transactions  of 
Ophthalniological  ^'ocitty,  vol.  iii,  p.  110,  1882. 
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Case  2. — Aitliur  C,  25,  told  nic  in  Febnuuy,  1000,  that 
for  some  two  or  three  years  he  had  been  sul)jeet  to  attacks 
of  "  blindness "  in  his  K.  eye,  lasting  from  half  an  hour  to  an 
hour,  less  or  more.  The  attacks  never  came  on  except  when  he 
was  driving  in  cold  weather  combined  with  a  high  wind  (his 
work  is  to  drive  a  tradesman's  cart  in  a  very  exposed  district 
800  feet  above  sea-level).  The  appearance  was  as  of  a  thick 
white  mist  before  the  eye,  not  actual  darkness  ;  it  was  so  dense 
that  if  he  shut  the  other  eye  he  could  see  no  objects  at  all  with 
the  affected  one.  He  prefers  to  shut  the  affected  eye  when 
the  attack  comes  on,  but  asserts  repeatedly  that  "  the  dimness  is 
there  just  the  same  whenever  I  open  it."  There  is  no  pain  or 
inflammation.  When  he  gets  into  the  house  and  gets  warm  the 
sight  returns  to  its  ordinary  state. 

The  eye  in  question  (R.)  is  not  quite  so  good  as  the  other 
owing  to  an  old  nebida  of  cornea  running  downwards  from  the 
level  of  the  lower  border  of  the  pupil,  which  has  the  aspect  of 
old  interstitial  keratitis.  The  L.  cornea  is  normal.  Fundus 
pupil  and  tension  quite  normal  in  both  eyes.  His  physiognomy 
was  suggestive  of  inherited  syphilis.  He  could  give  no  account 
of  previous  inflammation  of  the  11.  eye  in  explanation  of  the 
nebula. 

It  is  probable  that  the  keratitis  was  associated  with  a  per- 
manent change  in  the  arterial  coats  of  the  choroid  and  retina 
of  this  eye,  which,  though  not  noticeable  to  ophthalmoscopic 
inspection,  impaired  their  elasticity  as  compared  with  the  vessels 
of  the  other  (healthy)  eye. 

In  the  above  cases  the  failure  of  sight  had  not  the  charac- 
ters of  the  temporary  blindness  sometimes  seen  in  persons 
with  cardiac  disease,  and  believed  to  be  the  expression  of 
obstruction — as  temporary  as  the  loss  of  sight — in  the  arteria 
centralis  by  embolism  or  by  thrombosis,  perhaps  aided  by 
embarrassment  of  the  blood- stream  due  to  valvular  mischief. 
The  phenomena  are  much  more  suggestive  of  partial  arrest 
of  the  retinal  or  choroidal  blood  supply  by  the  paralysing 
effect  of  cold  in  a  person  whose  terminal  circulation,  as  in 
the  subject  of  the  first  case,  was  very  feeble.  The  question 
is  whether  cold  applied  to  the  surf<T>c^  can  cause  contraction 
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of  the  deeply  lying  vessels  ?  I  believe  that  few  would  have 
accepted  such  an  explanation— I  certainly  should  not — even 
tentatively,  until  the  pubhcation  by  Hertel*  of  the  results  of 
his  researches  on  the  effect  of  heat  and  cold  applied  to  the 
surface  of  the  eyelids.  According  to  Hertel  the  temperature 
not  only  of  the  conjunctiva,  but  of  the  tissues  of  the  orbit 
behind  the  eyeball — and  presumably,  therefore,  of  the  struc- 
tures of  the  eyeball  itself — is  lowered  several  degrees  by  cold 
and  raised  several  degrees  by  heat  applied  to  the  surftice. 
This  effect  he  attributes  mainly  to  conduction  through  the 
tissues,  not  to  deprivation  of  blood  by  contraction  of  arte- 
ries, though  the  range  of  alteration  of  temperature  appeais 
to  be  increased  if  the  circulation  be  stopped. 

Assuming  the  correctness  of  Hertel's  conclusions,  we  can 
interpret  the  cases  above  given  by  supposing  that  the  cooling 
by  conduction  caused  marked  contraction  of  unusually  sus- 
ceptil)le  retinal  and  choroidal  arteries,  and  that  the  anaemia 
produced  was  sufficient,  either  alone  or  in  combination  with 
the  lowered  temperature,  to  depress  almost  to  extinction  tlie 
function  of  the  retina. 

It  seems  very  desirable  that  Hertel's  experiments  should 
be  repeated  ;  the  questions  involved  are  of  great  importance. 

*  Ilertcl :  '•  Tlie  Influence  of  Cold  aud  Warm  Compresses  ou  the  Tempe- 
rature of  tlic  Eye,"  Graefe's  Arcli.,  xlix  ;  abstract  in  Oplitlialmic  Eeview, 
vol.  xix  (1900),  p.  18. 
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II.  Berry's  "IlYrERi'LASTic  Sttrconjunctivitis"  and 
Allied  Conditions. 

In  1892,  Dr.  G.  A.  Berry  described  at  the  Oplitlialniological 
Society  (Transactions,  vol.  xiii,  219)  a  peculiar  condition  of 
hard  swelling  of  the  parts  beneath  the  conjunctival  fold  of 
the  lower  lid,  under  the  title  of  "  hyperplastic  subcon- 
junctivitis,"  and  about  the  same  time  he  described  and 
figured  the  disease  in  the  2nd  edition  of  his  text-book, 
p.  113.  He  states  that  the  condition  is  accompanied  by 
little  or  no  conjunctivitis  or  irritation,  and  that  it  disappears 
after  some  months  without  treatment,  but  adds  that  there 
may  be  chemosis,  and  swelling  of  the  pre-auricular  and  even 
of  tlie  more  distant  glands. 

The  first  of  the  cases  given  below  shows  that  the  condi- 
tion described  by  Mr.  Berry  may  sometimes  be  of  serious 
importance  as  an  early  sign  of  Hodgkin's  disease,  and  suggests 
that  the  glandular  enlargements  mentioned  by  Berry  as 
having  sometimes  occurred  in  his  cases  may  have  had  more 
than  a  passing  importance. 

Case  1. — Miss  N.,  a^t.  56  (P.  23.105)  was  first  seen  in  July, 
1891,  with  a  peculiar  semi-solid  thickening  of  the  entire  retro- 
tarsal  part  of  the  conjunctiva  of  each  lower  lid;  the  thickened 
part  was  whitish  and  slightly  translucent,  and  in  the  affected 
part  of  the  L.  lid,  which  was  rather  worse  than  the  R.,  a  few 
minute  punctate  hajniorrhages  could  be  seen;  there  was  only 
insignificant  congestion.  The  upper  lids  were  quite  naturah 
She  said  that  the  cheeks  had  also  lately  been  slightly  swollen 
and  stiff,  but  that  it  was  "not  erysipelas."  V.  6/12.  Slight 
myopia.     Unfortunately  I  did  not  examine  for  enlarged  glands. 

The  affection  of  the  lower  lids  had  begun  several  months 
before,  when  she  was  at  Bournemouth  on  account  of  a  tendency 
to  bronchitis.  She  said  the  amomit  of  irritation  of  the  eyelids 
varied  from  time  to  time,  but  had  never  been  M'orse  than  at 
present. 
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I  neither  saw  nor  heard  any  more  of  Miss  N.    till  March, 
1892,  when  Dr.  Bramley  Taylor,  of  Denmark  Hill,  asked  me  to 
see  her  with  him  at  her  house.     She  had  been  ill  ever  since  the 
end  of  the  previous  summer,  when  Dr.  Taylor  found  her  urine  to 
be  very  albuminous  and  containing  some  blood,  but  at  no  time 
could  he  find  casts ;  during  the  winter  she  had  some  bronchitis 
and  had  scarcely  been  out  of  the  house.     There  had  been  no 
oedema  or  swelling  anywhere  except  in  the  lids  and  face.     She 
had  lost  much  flesh  and  become  very  pale.     I  understood  that 
neither  Dr.  Pavj^,  who  had  seen  her,  nor  Dr.  Taylor  had  been 
.able  to  detect  enlargement  of  any  glands  except  those  below  the 
jaw  (about  to  l^e  mentioned),  nor  any  enlargement  of  spleen.     The 
blood  had  not  been  examined,  but  I  believe  an  examination  was 
made  within  the  next  few  days.     At  the  date  of  our  consulta- 
tion the  condition  was  as  follows : — The  swelling  of  the  conjunc- 
tiva, though  of  exactly  the  same  character  as  in  July,  1891,  had 
much  increased  and  now  affected  both  lids  of  both  eyes,  but  was 
still    limited    to    the    retro-tarsal  part  of  the   conjunctiva,   not 
passing  back  into  the  orbits  at  all  and  only  invading  the  over- 
lying skin  to  a  slight  degree ;  there  were  now  no  ecchymoses. 
On  L.  side  the  swelling  was  so  great  that  the  lids  were  almost 
closed  and  could  scarcely  be  opened  even  by  traction  with  the 
fingers  ;   the  lids  however  were  very  easily  everted,  and   then, 
owing  to  the  roll  of  dense  tissue,  were  difficult  to  replace ;  there 
was  no  projDtosis  and  the  ocular   movements  were   quite   free. 
Eyes  watery  but  free  from  sticky  discharge.     Sight  not  affected. 
Fundi  normal ; — no  haemorrhages. 

About  the  root  of  the  nose  and  in  a  less  degree  in  the  cheeks 
there  was  bi  awny,  mostly  subcutaneous,  oedema,  and  in  the  sub- 
maxillary region  on  both  sides  were  a  number  of  loose,  bullety 
glands.  These  were  of  no  great  size,  but  there  must  have  )3een 
more  deeply  seated  thickening  also,  for  there  was  an  impediment 
at  the  articulation  of  the  lower  jaw  that  prevented  the  mouth 
from  being  opened  more  than  half  an  inch ;  this  had  come  on 
recently  and  was  increasing.  No  enlarged  glands  could  be  found 
anywhere  else,  nor  was  there  any  oedema,  except  in  the  face ; 
her  neck,  body,  and  limbs  were  extremely  thin,  contrasting 
strongly  with  the  face.  I  did  not  see  her  again,  but  Dr.  Taylor 
told  me  that  the  cervical  glands  became  much  enlarged  and  that 
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the  patient  died  rather  suddenly  al)out  a  fortnif^ht  after  the 
above  date,  having  for  the  hist  three  days  of  her  life  suflered 
much  pain  in  the  shoulders  and  arms. 

In  the  following  case  the  same  part  of  the  palpebral 
conjunctiva  was  affected  and  apparently  in  a  very  similar 
manner,  but  only  for  a  short  time;  and,  in  the  eye  first 
affected,  the  conjunctival  swelling  accompanied  an  attack  of 
subacute  iritis. 

Case  2.— Jane  AV.  (G.  B.  2.14)  came  to  St.  Thomas's  Hospital 
on  February  20,  1891,  for  iritis  in  the  R.,  with  deposit  of  white 
lymph  at  the  lower  part  of  a.c.,  and  numerous  adhesions ;  the 
vitreous  and  fundus  were  normal ;  keratitis  punctata  not  men- 
tioned; the  eye  had  been  affected  for  a  fortnight  and  there  had 
been  no  severe  symptoms.  The  only  peculiar  condition  was  a 
*'  semi-solid  milky  infiltration  of  the  posterior  part  of  the  con- 
junctiva of  the  lower  lid,  covered  with  a  thin  muco-puriform 
peUicle."  She  was  rather  pale,  had  a  chronic  cough,  and  men- 
struation was  excessive  ;  no  history  of  syphilitic  symptoms.  Xo 
enlarged  glands  detected.  Atropine,  bandage,  and  iron  with 
quinine  were  ordered,  and  within  two  or  three  days  the  retro- 
tarsal  oedema  had  quite  disappeared  though  the  lymph  was  still 
present  in  a.c.  But  now  (February  24)  an  exactly  similar  state 
had  developed  in  the  L.  lower  lid,  though  atropine  proved  that 
there  was  no  iritis  in  this  eye ;  by  27th  this  lid  also  was  well 
again,  and  an  examination  of  both  eyes  again  showed  the  absence 
of  disease  of  the  vitreous. 

It  seems  probable  that  this  case  began  with  iritis  and  that, 
owing  to  the  state  of  the  patient's  health  or  of  her  blood,  the 
ocular  inflammation  caused  temporary  deep  lymphatic  congestion 
or  obstruction  which  afterwards  spread  to  the  opposite  side. 

In  the  next  two  cases  a  very  chronic  semi-solid  oedema 
occurred  in  the  hnver  part  of  the  ocular  conjunctiva,  leaving 
the  eyelid  unaffected.  The  condition  was  limited  throngh- 
out  to  one  eye.  No  cause  could  be  found,  but  it  seems 
almost  certain  that  some  undetected  local  obstruction  in  the 
lymphatics  of  the  neighbourhood  was  present. 
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Case  3.— :\Irs.  B.,  »t.  62  (24.226)  was  sent  by  the  late  Dr. 
Kichard  Gravely,  of  Newick,  on  March  22,  1892,  with  a  very 
marked  degree  of  semi-solid  oedema  of  the  lower  part  of  the 
ocular  conjunctiva  of  the  K.  eye ;  it  had  begun  in  the  previous 
January  without  apparent  cause  ;  there  had  been  no  pain  and 
only  trifling  irritation.  The  L.  was  quite  natural.  A  month 
later  there  was  no  alteration,  though  she  had  used  a  lead- 
lotion  compress  to  the  eyelids  M^ith  more  or  less  regularity. 
Dr.  Gravely  could  find  nothing  wrong  with  the  teeth  or  antrum. 
The  eyes  were  widely  different  in  refraction,  the  E.  H.m. 
1  D.  V.  6  9,  the  L.  (used  for  reading)  M.  5  D.  Y.  6/12 ;  but  both 
were  healthy  in  all  parts  so  far  as  ophthalmoscopic  examination 
showed. 

She  said  that  on  two  occasions  she  had  had  "a  red  streak  of 
lumps  on  the  E.  forehead  about  a  finger's  l^readth,"  lasting  per- 
haps a  fortnight,  but  not  itching  nor  weeping ;  also  that  once  or 
twice  she  had  had  a  moist  eruption  on  the  cheeks  and  forehead. 
She  was  sul)ject  to  "  rheumatic  stiffness  "  of  the  knees,  but  ^^■ith- 
out  swelUng.  I  did  not  see  Mrs.  B.  again,  but  Dr.  Frank  Gravely 
writes  in  answer  to  my  recent  inquiry  (Dec.  1901)  that  soon  after 
I  saw  the  patient  in  1892,  she  had  a  sharp  attack  of  inflammation 
in  both  eyes  (caught  in  visiting  at  a  cottage,  the  patient  thinks), 
that  when  this  subsided  the  oedema  of  the  R.  conjunctiva  was 
found  to  have  disappeared,  and  that  the  eyes  have  remained 
quite  well  ever  since. 

Cask  4.— Charles  P.  61  (G.  B.  2.37),  a  chair-maker,  living  at 
Battersea,  came  under  my  care  at  St.  Thomas's  Hospital,  in  June, 
1892,  with  "  semi-solid  transparent  oidema  of  the  lower  half  of  the 
ocidar  conjunctiva"  of  the  II.  eye  extending  quite  up  to  the 
coriesponding  part  of  the  edge  of  the  cornea  :  I  particularly 
noted  that  there  was  no  infiltration  of  the  retro-tarsal  part.  A 
week  later  slight  quiet  oedema  of  the  corresponding  cheek  and 
external  aspect  of  the  lower  lid  was  noted ;  it  may  have  been 
present  when  he  first  came.  He  had  lost  all  his  upper  teeth, 
and  there  were  no  signs  of  disease  of  bone  or  antrum.  The 
urine,  examined  more  than  once,  contained  neither  albumen  nor 
sugar.  He  had  somewhat  failed  in  strength  the  last  two  years, 
but  had   had  no   illness.     When  a  child  he   had  small-pox,  and 
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some  pits  were  still  visible.  No  eii]ar«^e(l  <;hiiHls  could  be  found. 
The  nose  was  not  examined. 

He  said  the  eye  had  been  like  this  for  8  months  l)eforc  I 
saw  him,  and  he  remained  undei-  my  care  for  8  months  (till 
February,  1893),  making,  say,  a  year  and  a-half  in  all,  and  even 
then  the  condition,  though  much  less  marked,  was  not  cured.  lie 
said  that  it  l)egan  without  any  severe  inflammation,  and  certainly 
no  conjunctivitis  occurred  whilst  under  our  notice,  though  he 
complained  at  times  of  smarting.  He  said  the  swelling  was 
rather  less  avery  morning  and  got  worse  as  the  day  passed ;  and 
that  it  was  always  made  worse  hy  hot  air  and  relieved  hy  cold. 

He  used  various  lotions  and  kept  the  eye  tied  up  as  much  as 
he  could — at  one  period  for  as  much  as  4  days  a  week,  and  every 
night — and  took  iron  and  arsenic.  After  7  months  of  such 
treatment  as  an  out-patient  the  condition  was  (January  17,  1893) 
neither  better  nor  worse.  At  the  end  of  January,  I  took  him 
into  the  ward  and  kept  him  in  bed  continuously,  with  the  eye 
bandaged,  for  a  week,  with  the  result  that  the  oidema  entirely 
disappeared;  Imt  on  February  14,  when  he  had  been  up  again 
for  some  days,  it  was  beginning  to  return,  chiefly  on  the  nasal 
side,  in  spite  of  the  bandage  being  applied  every  morning  before 
he  left  his  bed  and  worn  all  day  till  bedtime.  He  does  not  seem 
to  have  come  again  after  this  date. 
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III.  Ox  SOME  Cases  of  Partial  Albinism. 

It  is  well  known  tliat  albinos  suffer  almost  always  from 
nystagmus  and  defective  acuteness  of  sight;  that  there  are 
many  degrees  of  albinism  ;  that  in  some  albinos  gradual 
pigmentation  of  the  hair  and  skin  takes  place,  so  that  in 
after  life  the  term,  in  so  far  as  it  is  based  on  the  complexion, 
may  cease  to  be  applicable;  that  a  considerable  amount  of 
ametropia  is  a  common  accompaniment  ;*  and  that  the  con- 
dition often  affects  more  than  one  in  a  family. 

We  also  meet  with  cases  of  nystagmus  with  unexplained 
imperfection  of  sight,  ametropia  and  blue  eyes,  i.e.,  incomplete 
pigmentation  of  iiides,  occurring  in  more  than  one  of  a  family. 
In  one  such  instance  that  I  recorded  in  vol.  xi,  p.  366,  of 
these  Reports,  nystagmus  occurred  in  no  less  than  six  males 
of  the  same  stock  ;  all  had  blue  eyes,  and  the  two  of  them  whom 
I  saw  had  a  high  degree  of  astigmatism,  chiefly  hypermetropic. 
It  was  stated  that  no  cases  had  occurred  in  females,  and 
none  in  males  with  brown  eyes,  and  the  one  brown- eyed 
boy  that  I  saw  proved  to  be  emmetropic  with  steady  eyes. 
Tlie  fundus  in  one  of  the  affected  boys  was  "  pale  in  the  y.  s. 
and  o.  d.  ref^ion,  but  there  was  nothinoj  unusual,  and  certainlv 
nothing  positively  unnatural "  in  the  appearances.  These 
six  affected  boys  l^elonged  to  three  families  of  the  same  stock, 
and  the  inheritance  in  all  was  through  the  mother. 

In  1882  Mr.  Lloyd  Owen  published  a  remarkable  example 
of  nystagmus  affecting  many  males  of  the  same  stock  through 
no  less  than  four  generations,  and  here  again  transmission 
was  always  through  the  mother,  though  no  females  whatever 
were  affected.     In  several  of  the  children  in  this  series  the 

•  M.,  according  to  Fuclis;  As.  and  other  forms  of  Am.,  according  to 
Landolt ;  H.,  accordinj,'  to  ITuteliinson  in  these  Reports,  vol.  rii,  p.  37. 
I  liavc  notes  of  refraction  in  14  cases  (including  those  published  or  ref<  rred 
to  in  tlie  present  paper)— there  was  considerable  II.  or  II.  As.  in  9,  almoit 
Km.  in  3,  high  M.  in  2  (both  children). 
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hair  was  fair,  and  the  fiiii(his  oculi  of  liglit  colour  from  sub- 
normal pigmentation  ;  but  several  of  those  affected  in  the 
previous  generation,  and  therefore  much  older  at  the  time 
of  publication,  had  dark  hair.  The  vision,  refraction,  and 
colour  of  the  eyes  is  mentioned  in  only  one  of  tlie  whole 
series,  a  boy  of  15  who  had  blue  irides,  light  brown  hair,  and 
very  light  coloured  choroids,  and  was  hypermetropic,  with 
very  imperfect  vision ;  but  we  may  take  it  as  probable  that 
some  if  not  all  of  the  other  affected  individuals  also  had  blue 
eyes,  and  it  would  seem  that  all  of  tliem  were  more  or  less 
amblyopic. 

Mr.  Lloyd  Owen's  paper*  was  entitled  "  Hereditary  Nys- 
tagmus/' but  partial  all)inism  seems  to  have  been  present  in 
his  mind,  for  he  says  that  the  fundus  in  one  of  his  cases  was 
"  lighter  than  is  normal,  even  in  light-haired  people  short  of 
albinism."  My  own  case,  above  referred  to,  was  recorded  as 
illustrating  one  amongst  several  forms  of  congenital  ambly- 
opia, in  which  "  a  high  degree  of  astigmatism  was  associated 
with  nystagmus  and  amblyopia  and  with  blue  irides." 

I  now  think  that  my  cases  and  those  of  Mr.  Lloyd  Owen 
were  really  all  instances  of  incomplete  albinism,  and  that  the 
additional  cases  given  below  belonor  to  the  same  catesjorv. 
But  even  on  this  hypothesis  the  cases  are  puzzling.  Why 
should  all  these  subjects  be  males  when  we  know  that  full 
albinism  may  affect  either  sex  ?  Does  full  albinism  when 
hereditary,  as  in  the  present  group,  always  descend  through 
the  mother,  even  though  she  be  herself  unaffected  ? 

Why  are  all  the  subjects  ametropic,  and  many  of  them 
astigmatic  ?  Pressure  by  the  spasmodically  half-closed  lids 
may  account  for  refractive  changes  in  cases  where  (as  in  full 
albinism)  there  is  constant  intolerance  of  light ;  but  there  is 
no  such  cause  in  cases  of  very  incomplete  albinism. 

In  what  relation  does  the  amblyopia  stand  to  the  defi- 
ciency of  pigment  in  the  eye  ?  Many  persons  with  blonde 
complexion,  blue  irides  and  correspondingly  light  fundus 
have  perfect  sight ;   even  almost  complete  albinos  occasion- 

*  Lloyd  Owen  :  Oplithalmic  Review,  i,  239,  1882. 
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ally  have  nearly  full  vision  and  steady  eyes.*  But  here  we 
have  a  group  ol'  persons  who,  several  years  after  birth,  show 
a  very  considerable  congenital  nystagmus  and  amblyopia 
combined  with  only  relative  deficiency  of  colouring  matter. 

The  answer  may  be  that  full  albinism,  even  for  a  short 
period  after  birth,  prevents  the  after  development  of  the 
visual  function,  even  though  more  or  less  pigment  develops 
soon  afterwards  in  the  retina,  and  that  the  cases  men- 
tioned above  were  quite  albinotic  for  the  first  few  months  of 
life  :  the  history  however  does  not  bear  out  this  supposition  in 
all  of  them.  Or  further,  as  the  pigmentation  of  normally 
sighted  eyes  by  no  means  always  corresponds  with  that  of 
the  skin  and  hair,  so  it  is  possible  that  further  search  may 
sIkav  variations  in  the  pigmentation  of  different  parts  of  the 
same  eye — e.g.,  a  translucent  iris  which  impairs  the  contrast  of 
the  retinal  images  co-existing  with  a  well-pigmented  fundus — 
or  even  of  different  parts  of  the  same  fundus.  Are  cases 
known  in  which  without  disease  the  pigment  is  wanting  at 
the  periphery,  though  good  at  the  central  part  of  the  fundus  ? 
and  might  such  a  condition  explain  the  occasional  occurrence 
of  what  seems  to  be  stationary  congenital  night-blindness 
without  ophthalmoscopic  changes  ?  In  this  connection  we 
may  ask  whether  the  light-sense  is  fully  developed  in  albinos 
of  various  degrees  ?  No  doubt  they  are  intolerant  of  strong 
light,  but  are  their  retina3  normally  sensitive  to  very  feeble 
illumination  ?  I  do  not  know  whether  variations  of  the  light- 
sense  in  normal  eyes  have  been  systematically  connected  with 
differences  of  pigmentation. 

P.S. — Since  the  above  was  written,  my  friend  Mr.  Her- 
bert Parker,  Surgeon  to  the  Central  London  Ophthalmic 
Hospital,  wlio  has  paid  more  attention  than  any  one  else  I 
know  to  the  estimation  of  light  perception,  has  examined 
two  albinos  kindly  sent  to  me  by  Mr.  Lang  and  Mr.  Treacher 
Collins. 

*  As  in  case  XVIII,  vol.  xi,  p.  3G7,  of  these  Reports.  Also  in  the  ease 
illustrated  in  Jaeger's  Atlas  the  patient,  a  girl  of  16,  was  emmetropic,  and 
renfl  1  J.  from  4"  to  14". 
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In  Mr.  Lang's  patient,  a  completely  albinotic  boy  of  13, 
the  light  sense  measured  by  Mr.  Parker  with  his  modified 
Forster's  Pliotometer,  was  practically  normal.  There  was 
very  high  H.  As.;  V.  6/36  when  corrected;  quick  nystagmus 
with  wide  movements. 

In  Mr.  Colliiis's  patient,  a  male  a3t.  19,  formerly,  but  not 
now,  fully  albinotic  (light  yellowish  hair,  no  red  reflex 
through  the  blue  irides),  j\Ir.  Parker  found  the  light  sense 
reduced  to  1/9  in  the  11.  eye  and  1/5  in  the  L,  and  the  light 
diflerence  perception  tested  by  means  of  a  modified  form  of 
Charpentier's  Light-difference  Photometer,  lowered  from 
about  1/10  (the  normal)  to  8/10  in  the  E.  eye  and  4/10  in 
the  L. 

This  led  to  enquiry  as  to  night-blindness,  and  the  patient 
said  that  he  had  never  been  able  to  see  well  at  night,  and 
was  liable  to  tumble  over  things,  and  to  pass  people  whom 
he  would  have  recognised  by  daylight. 

On  March  24,  I  measured  his  fields  of  vision  in  daylight, 
using  a  5  mm.  test  object,  and  Mr.  Eason,  Mr.  Collins's 
assistant,  afterwards  measured  the  right  field  in  the  very 
subdued  light  obtained  by  drawing  down  the  almost  black 
blinds — a  light  just  compatible  with  a  full  field  in  Mr.  Eason 
and  myself.  We  found  a  nearly  concentric  contraction  of 
both  fields,  the  loss  varying  from  10°  to  20°,  and  occasionally 
30°  The  field  taken  in  dull  light  was  decidedly  smaller  in 
the  nasal  half  than  that  taken  in  full  light,  the  loss  being 
often  25°  to  30°.  All  the  observations  were  carefully  made 
and  repeated  two  or  three  times  for  each  meridian. 

The  fundi  showed  no  conspicuous  changes,  hut  Mr 
Collins  thought  the  epithelial  surface  granular  and  irregular 
in  texture  at  the  periphery ;  o.  ds.  and  vessels  normal. 

V.  now  6/18  with  each  eye  with  his  H.  4D.  corrected; 
some  As.,  but  cylinders  do  not  help.  Colour-sense  normal. 
Quick  lateral  nystagmus. 
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Case  1 . — Xi/stagmus  and  Imperfect  Sight  with  Blue  hides  and 

H.As. 

Master  McC.  (9.220),  c^t.  13  when  I  first  saw  him  in  1S84, 
had  horizontal  nystagmus  of  small  range,  which  was  said  to  have 
been  present  from  birth ;  he  had  always  been  "  near-sighted."  His 
mother  had  good  sight;  her  father,  however,  was  "very  short- 
siirhted,"  but  I  do  not  know  what  his  refractive  condition  was. 
An  elder  brother  also  was  "  short-sighted."  There  was  "  short- 
sight  "  on  the  father's  side  too.  The  patient  had  slight  convulsions 
between  the  age  of  8  months  and  2  years,  but  this  does  not  seem 
to  bear  on  the  state  of  his  eyes.  Irides  blue-gray.  Hair  was 
never  very  fair,  and  is  now  a  light  "  mousy  "  brown.  Colour- 
vision  normal  (Ole  Bull's  Colour  Confusion  Table).  Y.  6/18  and 
1  J.  at  7". 

He  had  H.  As.,  and  after  the  use  of  atropine  the  condition 
was  : — 

E.  -f  2  D.  c.  axis  nearly  vertical  "I  ^,,c, 
-f  1-5  D.  s.  !    '     ' 

L.  4-  2  D.  c.  axis  nearly  vertical  1  ^  /i  o 
+  1D.S.  j*'^''- 

Fundi  normal,  not  noted  as  specially  pale,  but  some  super- 
ficial (i.e.,  epithelial)  irregularity  thought  to  be  visible  on  nasal 
side  of  each  0.  D.  Spectacles  ordered  for  reading.  In  1888, 
set.  17,  I  found  he  had  for  some  time  discarded  his  glasses, 
becaus^e  he  could  do  as  well  without  them. 

Under  atropine  now — 

E.  chose  -f  4  I),  c.  axis,  as  before.     6/12  partly. 
L.  +  1  D.  c.  axis,  as  before.     6/12  partly. 

And  the  spectacles  were  altered  accordingly. 

A  year  later  (1889),  "the  glasses  are  not  of  much  use."  In 
1890,  under  atropine,  I  found  0*5  D.  of  M.  with  the  same  As,  as 
last  time,  and  V.  as  before.  In  1892  the  My.  had  not  increased 
beyond  0-75  D.,  and  V.  and  As,  were  unaltered. 

He  had  proved  to  have  good  mathematical  ability,  and  took 
his  degree  at  Cambridge  in  the  Mechanics  Tripos,  afterwards 
passed  into  the  army,  and  has  since  been  on  active  service  as  a 
signalling  officer  in  one  of  the  Indian  frontier  campaigns. 
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Case  2. — Albinism  of  the  Eyes  uith  Dark  Hdir  and  IFell-pifjmented 
Skin.     Myopia.     Nystagmus.     Amblyopia. 

Master  C.  (26.92),  was  brought  for  imperfect  sight  in  October, 
1892,  when  he  was  11  yeais  old,  and  again  in  July,  1895,  when 
he  was  14.  The  conditions  were  exactly  alike  at  both  dates. 
He  read  4  J.  slowly  when  held  very  close,  chose  -  9  D.  for 
distance,  V.  with  it  being  barely  6  60 ;  had  slow  lateral  nystag- 
mus of  both  eyes,  and  disliked  bright  light,  so  that  since  he  was 
about  7  he  had  worn  smoked  spectacles  ( --  5  D).  He  was 
intelligent,  and  got  on  pretty  well  in  spite  of  his  imperfect 
vision.     Colour  vision  quite  good  (Ole  Bull's  Confusion  Table). 

His  irides  were  light  gray,  and  though  not  actually  trans- 
mitting the  pink  fundus  reflex  in  daylight,  were  translucent; 
pupils  acted  well.  The  fundus  in  each  eye  was  that  of  a  typical 
albino,  "  every  choroidal  vessel  stands  out  clearly  as  if  there 
were  no  other  structures,  just  as  in  the  Plates  of  the  albinotic 
fundus  in  Liebreich's  and  Jaeger's  Atlases.  In  each  eye  a  very 
large  choroidal  trunk,  (?)  artery  or  vein,  passes  from  the  edge  of 
0.  D.  straight  outwards  to  the  y.  s.  region — indeed  in  the  L.  eye 
this  vessel  comes  from  within  the  border  of  o.  d.  as  if  it  had 
passed  up  in  the  trunk  of  the  nerve.  The  absence  of  pigment, 
i.e.,  the  visibility  of  the  choroidal  vessels,  is  perhaps  rather  more 
marked  at  the  central  region  than  at  the  periphery." 

Notwithstanding  this  condition  of  the  eyes  the  scalp  hair 
was  dark  l)rown,  the  eyebrows  and  eyelashes  dark  and  long,  and 
the  skin  well  pigmented,  and  his  father  said  that  the  boy  did  not 
"burn"  much  from  exposure  to  the  sun. 

The  father  said  that  the  patien-t  was  never  at  all  fair-haired, 
even  as  a  young  child.  The  eyes  oscillated  very  much  at  birth  ; 
there  was  never  any  head  nodding.  His  mother's  eyesight  was 
good.  Her  father  (patient's  maternal  grandfather)  had  peculiar 
vision  and  oscillating  eyes ;  the  colour  of  his  hair  is  not  known  ; 
his  parents  were  not  cousins.  No  further  history  can  be 
obtained. 

Case  3. — Incomplete  Albinism  with  A^ystagmiis  and  Imperfect  Sight 

M.  As. 

Master  Geo.  B.  (26.152)  was  brought  in  November,  1892,  at 

I  2 
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the  age  of  4,  because  he  held  everything  so  close  to  his  eyes  and 
saw  indifferently  at  a  distance.  He  had  lateral  nystagmus, 
which  was  at  its  minimum  when  he  rotated  his  head  to  the  left 
and  depressed  it  towards  the  left  shoulder,  i.e.,  when  he  was 
looking  up  and  to  his  right;  he  adopted  this  position  when 
looking  carefully  at  objects.  His  hair  was  very  fair,  though  far 
from  white  ;  the  irides  blue  or  gray  and  not  translucent ;  the 
fundi  normal,  but  the  choroids  very  pale  coloured  from  want  of 
pigment ;  the  velvety  red  of  the  central  region,  due  to  the  close 
meshes  of  the  chorio-capillaris  there,  well  marked.  The  shadow 
test,  after  the  use  of  atropine,  showed  simple  My.  As.  about 
1'5  D.  in  the  vertical  meridian,  and  he  was  ordered  -1-5D. 
cylinders. 

Two  years  later,  when  he  was  6,  I  found  his  V.  to  be  6/ GO 
with  his  glasses,  and  the  same  without  them  if  he  squeezed  his 
lids  together.  The  shadow  test,  after  the  use  of  atropine,  now 
showed,  or  seemed  to  show,  considerablj''  more  As.  and  some  M., 
and  with  correspondingly  altered  glasses  he  improved  during  the 
next  year  and  a-half ,  so  that  when  he  was  between  7  and  8  years 
old  y.  was  6/2-i  and  sometimes  6/18.  He  still  invariably  turned 
his  head  to  the  left,  i.e.,  looked  towards  his  R.,  and  thus  of 
course  looked  obliquely  through  his  glasses,  this  obliquity  being 
increased  by  another  habit  he  had  acquired  of  pulling  the  right 
side  of  the  spectacles  forwards.  The  refraction  again  measured, 
under  atropine,  in  February,  1897  (vet.  8 J),  showed  My.  As. 
3-5  D.  in  L.  and  4  D.  in  R.,  and  I  ordered  -  4  D.  cylinders, 
though  he  saw  no  better  with  them  than  with  the  somewhat 
weaker  ones  he  had  Ijeen  using.  The  R.  eye,  separately  tested, 
now  seemed  defective  (6/60  1) ;  with  L.,  and  with  both  together, 
V.  was  6/24.  Subsequently  +  4  D.  cylinder  was  ordered,  in 
addition,  for  reading,  as  he  preferred  it.  In  this  way  he  got  on 
fairly  well,  and  when  I  last  saw  him,  in  May,  1901  (aet.  13),  V. 
was  6/18  partly  with  -  4  D.  cylinders,  and  he  was  doing  well  at 
school.  His  hair  was  now  a  dull,  flaxen  colour  ("  tow  colour  "). 
He  was  well-grown,  strong,  and  keen,  though  of  course  backward 
in  l>ooks.  Another  oculist  has  examined  him  again  since  then, 
and  finds  the  refraction  not  very  different  from  my  first  result  in 
1892,  and  has  accordingly  reduced  the  cylinders,  V.  being  still 
6/24  ;  he  also  finds  that  V.  is  equally  good  in  R.  and  L. 
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This  l)oy's  eyes  were  noticed  to  "  work  "  a  few  duys  after 
birth ;  there  was  no  "  head  nodding,"  he  had  no  fits,  and  his 
health  as  an  infant  was  good.  His  hair  was  white  at  1)irth,  and 
his  skin  was,  and  is,  extremely  fair,  but  he  has  become  liable  to 
freckles.  His  eyes  (pupils)  were  never  "  pink."  He  had 
influenza  badly  when  3,  and  again  when  7  years  old,  with 
resulting  cardiac  weakness,  and  all  attempts  at  l)Ook  learning 
were  forbidden  l)y  his  physicians  till  he  was  about  10,  but  the 
heart  is  reported  now  to  have  recovered. 

He  is  the  fourth  child  ;  was  born  at  full  time,  and  his  mother 
was  quite  healthy  when  carrying  him.  No.  1,  a  l)oy,  8  years 
older  than  the  patient,  is  said  to  have  been  born  with  dark  hair, 
which  turned  fair,  and  to  have  blue  eyes  and  fair  skin ;  No.  2 
(girl),  also  born  with  dark  hair,  has  blue  eyes  and  dark  skin ; 
No.  3  was  premature,  and  died  in  infancy. 

The  amount  of  ametropia,  and  especially  of  the  astigmatism, 
diagnosed  in  this  boy's  eyes  varied  a  good  deal  at  diff'erent 
examinations,  but  I  think  these  results  were  due  chiefly  if  not 
entirely  to  the  patient's  habit  of  rotating  and  tilting  his  head  in 
such  a  way  that  he  always  looked  upwards  and  to  his  right. 
The  effect  of  the  resulting  obliquity  of  his  line  of  sight  in  rela- 
tion to  the  plane  of  his  (concave)  lenses  would  be  to  increase  the 
power  of  the  lenses  required  to  turn  the  shadow  (unless  these 
could  be  held  in  a  correspondingly  oblique  position),  and  to 
diminish  in  a  similar  manner  the  strength  of  spectacles  placed  in 
the  usual  position  on  the  face.  The  exact  amount  of  this 
alteration  could  not  be  calculated  accurately  in  his  case,*  because 
his  spectacles  were  sphero-cylinders ;  his  line  of  sight  did  not 
correspond  to  either  of  the  chief  meridians  of  the  lenses,  and  the 
exact  degree  of  obliquity  that  he  employed  no  doubt  varied  in 
ditferent  circumstances. 

Case  4. — Incomplete  Albinism .  Oscillation  of  Eyes  and  Head. 
Subsequent  Pigmentation  of  Hair,  but  no  Improvement  of  Eyes. 
Hyper  metropia. 

Master  B.  (26.232)  was  sent  by  Dr.  Russell  Dodd  in  January, 
1893,  when  11  years  old.  His  hair  was  fair,  but  far  from  white, 
pupils  slightly  pink,  irides  light  blue  and  translucent  on  ophthal- 

*  See  Ward  Ilolden  on  "  The  Cylindrical  Equivalent  of  Tilted  Lenses," 
&c.     Tables  III  to  VI,  Knapp's  Archive-,  xx,  p.  2   IS.tl. 
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moscopic  examination.  At  the  equator  and  periphery  of  the 
fundus  in  each  eye  every  choroidal  vessel  was  seen  with  absolute 
distinctness,  owing  to  complete  absence  of  pigment,  and  appa- 
rently (but  of  course  only  apparently)  of  chorio-capillaris ;  over 
the  central  area,  well  towards,  though  not  reaching  quite  up  to, 
the  equator,  the  fundus  was  of  the  normal  velvety  bright  red, 
no  choroidal  trunks  being  visible.  This  full-red  area  was  much 
larger,  and  the  transition  from  it  to  the  peripheral  zone  of  visible 
trunks  much  more  abrupt  than  is  shown  in  Jaeger's  Atlas,  my 
note  being  that — "  The  difference  between  central  and  peri- 
pheral regions  as  regards  apparent  capillary  supply  of  choroid 
is  extreme." 

The  patient  was  backward  in  reading,  and  needed  large  print. 
I  found  he  could  read  up  to  8  J.  by  holding  it  very  near,  but 
nothing  smaller,  and  V.  was  less  than  6/60.  Refraction  con- 
siderably H.  There  was  rather  quick  lateral  nystagmus  of 
moderate  range,  and  when  reading,  his  head  also  oscillated 
laterally  ;  I  thought  this  was  not  so  quick  as  the  oscillation  of 
the  eyes,  but  could  not  be  certain. 

After  the  use  of  atropine  the  shadow  test  showed  in 

R.  H.  4-5  with  0-5  to  1  As. 
L.  H.  6  with  1  0-5  As. 

and  he  was  ordered  +  3'5  D.  for  reading. 

In  March,  1899,  set.  17,  he  was  "getting  on  pretty  well," 
was  strong  and  well  grown,  but  had  a  nervous,  agitated  manner. 
The  nystagmus,  oscillation  of  head,  and  condition  of  the  eyes 
were  in  every  particular  exactly  as  before,  neither  the  irides 
nor  the  fundi  being  any  more  pigmented,  but  his  hair  was  now 
decidedly  brown. 

V.  R.  Hm.  3  d.  with  /  +  '^  s.  1  g  ,^g^  ^^^^jj^ 

L  +  1  c.  J 

L.  II.  1  (1. 1 "!"'  ^ -t  I)  s.  -1  ^^^  ^^  ^^j, 

L  with  or  without  -H  1  c.  J 

In  this  case  the  nystagmus  had  not  been  noticed  till  the  age 
of  6  months,  when  the  boy  had  whooping  cough.  His  hair  was 
almost  white  as  an  infant,  1>ut  gradually  became  coloured.  He 
was  the  second  of  four  children.  No.  1  died  of  whooping  cough ; 
Noa.  3  and  4  have  good  eyes  and  nearly  black  hair. 
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IV.  Case  of  Uniocular  Spasm  of  Accommodation. 

There  seems   to  be  no  weak  point  in  the   evidence  in  the 
following  nnusual  oise. 

Miss  0.,  c-et.  21  (48.134),  came  on  November  21,  1898,  com- 
plaining of  defective  sight  in  her  R.  eye.  She  had  fonnd  it  out 
about  a  week  previously,  when  she  had  resumed  the  use  of  her 
typewriter  after  a  long  rest.  She  was  quite  aware  of  the  defect 
when  both  eyes  were  open,  and  it  annoyed  her. 

I  found  the  visual  acuity  and  refraction  as  follows  : — 

R.  6  60,  chooses  very  definitely  -  3  D.  6/5 ;  unaided  reads 
1  J.,  best  at  6".  Fundus  normal ;  refraction  estimated  H.  1  D. 
at  0.  D.  but  Ace.  constantly  varying  ;  the  eye  sometimes  has 
little  fits  of  fine  tremor  when  under  ophthalmoscopic  examina- 
tion. Shadow  test  shows  H.  L.  6/9  slowly,  Hm.  at  first  1  D., 
on  second  trial  2  D.,  6/5.  Unaided  reads  1  J.  best  at  about  12". 
Ophth.  n.     Refraction  estimated  H  2  at  O.  D.     Pupils  not  noted. 

For  reading  1  J.  comfortably  and  without  sense  of  difference 
between  the  two  eyes  she  requires 

R.  -  1-5  D.;  L.  -}-  ID. 
After  atropine  for  two  days  : — 

R.  6/18  :    I  "^  ^     ^'  ^-  ]>  6  5  ;  L.  6/18  <[  "^  ^     ^-  ^-  ]>  6'5. 
I  4-0-5  D.  C.J        '         '       l  -f-  0-5  D.C.J 

Ordered  full  correction,  for  all  near  work  ;  no  glasses  for 
distance. 

A  year  later  (November  13,  1899)  Miss  0.  came  again  for 
pain  in  R.  eye  of  a  few  days'  duration ;  V.  at  first  was  R.  6/24, 
but  after  some  waiting  it  improved  to  6/9 : 


and  with  <^ 

+  0-5     c 


>  6,5  slowly. 


L.  6/5  easily  at  once;  better  with  +  05  c. 
Pupils  equal  and  acting  fairly. 

R.  palpebral  fissure  was  rather  narrower  than  L.  as  if  from 
slight  spasm,  but  no  tremor  was  visible. 
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This  young  lady  was  highly  skilled  and  very  quick  in  short- 
hand and  typewriting;  she  worked  intensely  at  whatever  she 
did  but  had  not  much  staying  power ;  her  mother  told  me  the 
patient  had  always  l)cen  subject  to  twitching  movements  of  the 
face,  but  none  were  noticed  when  she  was  with  me. 
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IV.  Case  of  Sligut  Sore  ox  FixciEii  causing  Axillaiiy 
Abscess.  Then,  one-sided  Anterior  Headache  and 
Rapid  Failure  of  Corresponding  Eye,  and  soon  aiter 
of  other  Eye,  from  Neuritis  leading  to  Atrophy. 
?  Septic  Inflammation  in  front  of  Chiasma. 

Mrs.  W.,  aet.  42  (52.135),  was  sent  by  Dr.  Florence  Orford,  of 
Pontefract,  in  Feln'utiry,  1900,  nearly  blind  from  atrophy  of  the 
optic  nerves.     I  saw  her  on  13th  and  again  on  22nd. 

The  R.  had  no  sight  except  in  the  upper-inner  part  of  F. 
where  she  could  see  my  hand.  P.  showed  very  little  direct 
retiex  action.  0.  d.  pale,  yellowish,  very  slightly  haz}^,  vessels 
rather  smaller  than  in  L.,  a  few  slight  dots  about  y.  s.,  but  no 
signs  of  previous  oedema  either  of  o.  d.  or  retina. 

With  L.  she  saw  6/36  and  sometimes  6/24,  but  found  the 
letters  slowly  owing  to  the  very  small  size  of  F.,  of  which  only  a 
sector  passing  from  the  centre  upwards  and  inwards  remained, 
exactly  S3^mmetrical  with  the  surviving  remnant  in  R.  P.  always 
smaller  than  R.  and  acting  fairly  well  to  light.  0.  d.  less  pale 
than  R.,  veins  rather  large,  arteries  normal.  Some  white  lines 
along  the  veins  on  both  discs. 

No  oculo-motor  paralysis.  Hearing  good,  but  the  sense  of 
smell  (iodoform)  not  at  all  prompt. 

She  was  a  pale  rather  sallow  woman,  had  been  married 
12  years,  had  one  child,  a^t.  11,  and  had  had  no  other  pregnan- 
cies. She  and  her  husband  had  a  small  house  and  let  lodgings. 
The  history,  obtained  from  her  own  account  and  from  notes 
supplied  by  Dr.  Florence  and  Dr.  John  Orford  and  Mr.  Adolf 
Bronner,  was  as  follows  :  — 

She  had  been  in  poor  health  and  had  suppression  of  menstrua- 
tion all  the  summer  of  1899,  though  suffering  from  nothing  that 
took  her  to  her  doctor,  when,  about  the  end  of  September,  she 
had  a  small  "festered  sore"  on  the  dorsum  of  R.  index  finger, 
which,  however,  did  not  prevent  her  from  attending  to  her  house 
work  as  usual.  It  soon  healed  but  was  followed  l)y  a  swelling 
in  the  axilla,  for  which  she  saw  Dr.  Florence  Orford,  on 
October  26.      This  rather  slowly  matuied  into  an  abscess  with 
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gradual  rise  of  temperature,  during  part  of  which  time  she  was  ill 
enough  to  be  in  bed.  Dr.  John  Orford  opened  the  abscess  (about 
one  ounce  of  pus),  and  temperature  gradually  became  normal. 
Several  weeks  passed  between  the  commencement  of  the 
glandular  swelling  and  its  maturation. 

Either  shortly  before  or  soon  after  the  abscess  was  opened, 
she  began  to  have  headache,  and  within  a  few  days  of  the  opera- 
tion she  complained  of  severe  pain  on  turning  the  L.  eye  out, 
and  had  to  turn  her  head  when  she  wanted  to  look  to  her  L. 
The  pain  then  extended  to,  or  became  localised  in,  the  L.  frontal 
and  temporal  region,  and,  whilst  she  was  still  in  bed,  the  sight  of 
L.  eye  failed  quickly^  The  eye  became  absolutely  blind  for  a  few 
days  and  then  recovered  some  sight.  The  patient  said  that  the 
L.  again  failed  and  again  recovered,  but  this  is  not  confirmed  by 
the  medical  notes.  However  this  may  have  been,  about  10  days 
after  the  first  failure  of  L.  the  11.  eye  failed  rapidly  in  a  similar 
manner,  and  as  the  patient  was  then  convalescent  she  was  sent, 
on  December  18,  to  Dr.  Adolf  Bronner,  at  Bradford.  This  was 
10  to  12  weeks  from  the  occurrence  of  the  sore  on  the  finger, 
about  5  or  6  weeks  from  the  incision  of  the  abscess,  say  3  weeks 
after  failure  of  the  L.  eye  and  exactly  6  days  after  failure 
of  the  E. 

When  admitted  at  the  Bradford  Eye  Hospital,  the  conditions 
foimd  by  Dr.  Bronner  were  : — 

R.  no  p.  1. ;  0.  D.  nearly  normal. 

L.  6/36  ;  0.  D.  showing  signs  of  subsiding  papillitis. 

She  was  put  on  mercurial  inunction  and  iodide  of  potassium  and 
kept  in  for  a  month,  during  which  time  both  o.  ds.  became  pale. 

Headache  seems  to  have  ceased  whilst  in  hospital  and  did 
not  recur  The  patient  says  she  never  lost  her  smell  and  had  no 
discharge  from  the  nose.  She  believes  she  was  deaf  for  a  short 
time  whilst  in  the  hospital,  but  Dr.  Bronner  did  not  mention 
this  in  his  note  to  me.  "  The  urine  examined  at  the  commence- 
ment of  the  axillary  abscess  was  free  from  albumen  and  sugar. 
There  were  not  at  any  time  the  slightest  indications  of  con- 
stitutional syphilis ;  nor  was  the  course  of  the  sore  on  the  finger 
like  that  usually  taken  by  a  chancre.  No  reason  to  suspect 
glanders.     There  were  neither  signs    nor  symptoms  of   orbital 
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inflammation,  or  affection  of  oculo-motor  nerves;  for  the  pain  in 
turning  the  L.  eye  outwards  and  compensatory  rotation  of  tlic 
head  might  be  exphiined  by  localised  inflammation  of  the  sheath 
of  the  optic  nerve  without  paralysis  of  the  external  rectus. 

There  seems  no  reason  to  doubt  the  dependence  of  the 
optic  neuritis  and  blindness  in  this  case  upon  the  illness 
due  to  the  axillary  abscess ;  but  whether  tlie  optic  nerves 
were  poisoned  by  a  toxic  condition  of  the  blood,  or  affected 
at  their  junction  with  the  chiasma  by  inflammation  of 
tlie  underlying  periosteum  or  bone,  cannot,  I  suppose,  be 
settled.  On  the  latter  hypothesis  septic  embolism  may  be 
supposed  to  have  occurred  on  a  small  scale.  The  surviving 
remnants  of  the  visual  fields — of  the  temporal  hemianopic 
type — would  be  compatible  with  disease  at  the  anterior 
central  part  of  the  chiasma  or  the  adjoining  parts  of  the 
optic  nerves  at  their  emergence.  Nothing  in  the  case 
suggests  thrombosis  of  venous  sinuses,  nor  was  there  any 
positive  evidence  of  suppuration  in  the  sphenoidal  sinus. 

F.S. — January,  1902. — I  hear  from  Dr.  Florence  Orford 
that  Mrs.  W.  is  now  in  good  health,  and  her  sight  consider- 
ably better  than  it  was  two  years  ago.  The  outer  part  of 
Iv.  f.  is  wanting,  but  she  can  read  ordinary  print  with  each 
eye,  with  her  +1*5D  spectacles  and  can  see  to  do  her  house- 
work. 
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V.   Case  of  seveke  Single  Eetrobulbar  Onic  Neuritis 
LEADING  TO  Complete  Atrophy.    Commencing  Sarcoma 

OF    SUPRACHOROIDEA    NEAR    THE    YeLLOW    SpOT    IN    THE 
CORRESPONDING  EyE. 

Mrs.  ,  40  (45.180),  was  sent  by  Dr.  Pigeon,  of  Hull,  on 

February  22,  1898.  Incipient  tumour  of  the  choroid  had  just 
been  diagnosed  in  the  R.  eye  by  an  ophthalmic  friend  in  London, 
and  a  second  opinion  was  sought. 

It  may  be  mentioned  at  once  that  ophthalmoscopic  changes 
resembling  the  earliest  stage  of  choroidal  growth  near  the  y.  s., 
co-existed  with  symptoms  and  appearances  pointing  to  retro- 
bulbar optic  neuritis  or  some  other  acute  process  in  the  nerve. 
The  co-existence  of  such  apparently  unrelated  conditions  much 
increased  the  difficulty  of  deciding  what  course  to  recommend. 

Mrs. gave  the  following  history : — On  Sunday,  Feb- 
ruary 6  (16  days  before  I  saw  her),  she  had  pain  in  the  E,. 
forehead,  top  of  the  orbit,  and  behind  the  eye,  with  watering 
of  the  eye  and  some  swelling  of  the  lids,  especially  the  upper  lid ; 
the  pain  was  present  chiefly  during  movements  of  the  eyeball. 
She  was  seen  by  Dr.  Pigeon  on  10th  and  14th,  and  by  Mr.  A.  L. 
Poe  in  consultation  on  17th.  She  began  to  notice  that  the  sight 
of  this  eye  was  failing  between  10th  and  14th ;  at  first  she  could 
see  the  doctor's  forehead  when  she  could  no  longer  see  the  lower 
part  of  his  face,  this  and  other  tests  all  showing  that  the  lower 
part  of  the  F.  failed  first;  by  the  evening  of  17th  the  eye  had 
become  totally  blind,  and  it  had  remained  so  ever  since. 

When  I  saw  her  on  February  22  there  was  still  some  pain 
in  movements  of  the  P.  eye ;  no  displacement  of  eye,  no  swelling 
of  lids,  and  no  restriction  of  movements ;  T.  n. ;  there  was  the 
barest  p.  1. ;  pupil  dilated  from  atropine ;  media  clear ;  o.  d.  perhaps 
slightly  pale  Ijut  not  hazy  as  compared  with  L. ;  veins  rather 
}>caded  on  o.  d.,  and  arteries  rather  smaller  than  in  L.  ;  slight 
spontaneous  pulsation  l>oth  of  arteries  and  veins  on  the  o.d.  A 
large  circular  patch  of  the  choroid  above  the  macular  region  was 
of  a  yellowish-gray  colour,  somewhat  mottled  but  not  showing 
any  visible  choroidal   vessels,  slightly  raised  (H.   3  D.  at  the 
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middle  or  most  prominent  part,  against  Em.  at  y.  s.),  the  lower 
border  well  defined,  the  upper  l>oi'der  passing  more  gi'adually 
into  healtliy  choroid.  The  area  of  this  patch  was  from  four  to 
five  times  that  of  the  o.  d.  It  was  crossed  near  its  lower  part 
by  the  upper  temporal  vein,  and  higher  up  by  the  corresponding 
artery ;  it  was  quite  above  the  upper  macula  artery.  The  over- 
lying retina  was  silvery,  reflecting  too  much  light,  and  showed 
slight  undulations  of  surface  but  no  proof  of  detachment.  No 
haemorrhages  anywhere.  Other  parts  of  fundus  n.  The  other 
(L.)  eye  perfect  in  every  way  and  Em. 

The  patient,  a  rather  florid  lady,  had  a  baby  4  months  old, 
which  had  been  suckled  for  the  first  6  weeks  only ;  she  had 
menstruated  once  since  the  confinement.  She  had  had  influenza 
slightly  some  weeks  after  the  confinement.  She  had  been  married 
10  years ;  six  pregnancies,  the  first  two  ending  in  miscarriage, 
the  last  four  living  and  healthy ;  there  was  nothing  pointing  to 
syphilis.  The  family  history  pointed  to  tubercle  : — a  maternal 
aunt  died  of  "consumption,"  set.  16;  Dr.  Pigeon  had  lately 
operated  on  the  daughter  of  the  patient's  only  sister  for  tuber- 
cular glands;  and  the  patient  herself  when  a  girl  had  been 
thought  to  have  one  lung  weak,  and  was  much  taken  care  of  for 
several  winters.  The  patient's  father  died  of  drink;  he  had  only 
two  children,  the  patient  and  her  elder  sister. 

With  the  above  history  and  the  very  unusual  relation  betw^een 
the  onset  of  the  eye-symptoms  and  the  ophthalmoscopic  changes, 
I  thought  it  right  to  wait  and  treat  for  a  time  l)y  mercury ;  but  I 
sent  her  to  Mr.  Marcus  Gunn  before  deciding.  He  also  advised 
waiting  for  a  time  and  trying  the  effect  of  treatment,  including 
cod-liver  oil.  She  was  accordingly  put  on  mercury,  and  I 
believe  took  cod-liver  oil  regularly.  Dr.  Pigeon  wrote  that  on 
March  16  (-4  to  5  weeks  after  the  sight  failed)  the  patient  had 
noticed  slight  return  of  vision  in  the  lower  part  of  the  F.,  and 
that  this  extended  over  the  upper  part  next  day.  On  18th  he 
found  she  could  see  movements  of  the  hand,  and  on  the  same 
date  he  observed  slight  tenderness  of  gums.  Dr.  Roe  examined 
the  fundus  and  found  the  patch  certainly  no  larger. 

On  A2:^ril  1  I  saw  her  again,  mercury  having  been  continued 
with  little  or  no  intermission,  but  so  as  to  avoid  salivation. 
There  was  then  no  central  vision,  but  she  could  count  fingers 
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held  al)out  30°  below  the  centre  of  F. ;  and  conld  see  the  hand 
at  the  periphery,  except  over  a  considerable  area  in  the  upper- 
outer  part,  which  was  blind.  The  blind  part  just  below  the 
centre,  scarcely  agreed  with  the  situation  of  the  choroidal  patch ; 
and  the  loss  of  the  upper-outer  part  of  F.  had  not  any,  even 
approximate,  counterpart  at  the  fundus ;  p.  acted  to  light ;  t.  n. 
The  choroidal  patch  was  no  thicker,  indeed  I  thought  it  rather 
less  H. ;  it  was  less  uniform  in  appearance,  more  mottled,  and 
the  retina  now  showed  little  or  no  watered-silk  reflection;  the 
0.  d.  had  l)ecome  uniformly  pale  all  over  and  was  clear. 

May  20. — 11.  cannot  now  see  fingers  anywhere,  but  the  amount 
of  absolute  loss  of  F.  does  not  seem  larger  ;  choroidal  patch  cer- 
tainly more  mottled,  and  perhaps  more  pigmented,  but  H.  now 
to  me  only  1  to  I'O  D  where  formerly  it  was  3  D.  0.  D.  now 
very  white  and  perfectly  clear,  and  one  of  the  retinal  arteries 
considerably  constricted. 

July  28. — Now  no  p.  1.  in  any  part  of  F. ;  thinks  all  sight 
went  about  a  month  ago.  No  fresh  symptoms  or  appearances, 
but  I  estimate  the  highest  part  of  the  patch  at  H.  3  again,  as  at 
the  first  examination. 

On  August  2  the  eye  was  excised,  the  optic  nerve  being  cut  at 
least  12  mm.  behind  the  globe.  Sections  were  made  by  Mr. 
Devereux  Marshall,  and  I  believe  they  were  in  the  plane  of 
the  vertical  meridian.  Microscopical  examination  showed  the 
choroidal  thickening  to  have  the  structure  of  a  sarcoma.  The 
growth  had  evidently  begun  in  the  lamina  fusca,  with  which  its 
outer  aspect  was  closely  incorporated,  and  by  which  it  was 
adherent  to  the  sclerotic ;  indeed  the  sclerotic  was  somewhat 
thinned  over  the  deepest  part  of  the  growth,  though  no  trace  of 
infiltration  of  its  fibres  could  be  found.  The  choroid  itself  was 
natural  (except  for  turgescence  of  its  vessels)  at  the  margins 
(thinner  parts)  of  the  growth,  but  over  the  central  (thicker)  parts 
it  was  much  atrophied  and  more  or  less  infiltrated  by  the  tumour 
cells ;  the  clastic  lamina  was,  however,  intact  everywhere,  and 
the  retinal  pigment  epithelium,  though  thinned  and  its  nuclei 
diminished  in  numl)er  over  the  centre  of  the  tumour,  could 
be  followed  without  ii  break  quite  across.  The  tumour  cells 
were  oat-shaped  and  in  cross-section  had  almost  exactly  the 
diameter  of  a  red  blood-corpuscle;    in  the  outer  (s(;leral)  part 
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they  stained  deeply  with  haematoxylin,  and  were  very  closely 
packed ;  the  inner  layers  were  less  stained  and  more  loosely 
packed.  There  was  more  pigment  in  the  growth,  especially  in 
its  inner  layers,  than  the  ophthalmoscopic  appearances  had  led  me 
to  expect ;  it  lay  partly  within  the  cells,  hut  was  partly  the  normal 
pigment  of  the  suprachoroidea  scattered  amongst  them. 

The  retina  generally  showed  atrophy  of  its  nerve-fibre  layer ; 
the  other  layers  appeared  to  be  healthy,  except  on  a  patch 
measuring  from  one-third  to  one-half  the  diameter  of  the  tu- 
mour, and  corresponding  to  its  centre,  i.e.,  thickest  part ;  here 
the  ])acillary  layer  and  the  outer  granules  had  disappeared,  and 
the  outer  molecular  layer  was  represented  by  an  open  meshwork 
of  fine  fibres  (Miillorian)  containing  scattered  round  cells,  some 
of  which  were  pigmented ;  this  change  in  the  retina  over  the 
centre  of  the  growth  was  found  in  all  the  sections  that  included 
the  centre.  The  tumour  measured  almost  exactly  1  mm.  in 
thickness  at  its  deepest  part,  and  thinned  away  quite  gradually 
on  both  sides  into  healthy  choroid.  Its  border  was  nowhere 
nearer  than  about  2  J  disc  breadths  to  the  margin  of  the  o.  d. 

The  optic  nerve  was  atrophied  :  no  healthy  nerve  fibres  could 
be  made  out ;  the  connective  tissue  trabeculse  were  much 
nucleated  and  thickened,  the  small  blood-vessels  enlarged,  and 
the  inner  (neural)  layer  of  the  arachnoid  sheath  irregularly 
thickened  by  deposit  of  cells,  with  oval  nuclei  larger  than  and 
quite  different  in  appearance  from  the  cells  of  the  tumour. 

It  seems  on  consideration  impossible  to  connect  the 
tumour  with  the  destructive  retrobulbar  neuritis  in  this 
case,  and  we  must  assume  that  these  two  rather  infrequent 
conditions  occurred  in  the  same  eye  independently  of  each 
other,  and  that  the  tumour  would  not  have  been  discovered 
till  much  later,  but  for  the  loss  of  sight  caused  by  the 
neuritis.  The  small  patch  of  degenerated  retina  over  the 
centre  of  the  growth  must  presumably  have  caused  a  corre- 
sponding defect  in  the  field ;  but  this  retinal  change  was 
doubtless  a  gradual  matter,  and  even  had  it  occurred  rather 
rapidly,  owing  to  a  corresponding  advance  in  the  growth,  it 
would  not  explain  the  very  extensive  loss  of  field  ihat  took 
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place  within  3  or  4  days.  Tliat  this  primary  loss  of  field 
corresponded  roughly  with  the  situation  of  the  new  growth 
can  have  heen  only  a  coincidence.  Even  if  the  acute  in- 
llanimation  in  the  optic  nerve  set  up  collateral  hyperaimia 
of  the  tumour,  and  thus  led  indirectly  to  some  degree  of 
oedema  of  the  retina  lying  upon  it,  such  as  the  early  ophthal- 
moscopic appearances  indicated,  we  cannot  assume  that  the 
function  of  the  swollen  portion  of  the  retina  would  be 
abolished  unless  the  oedema  led  to  microscopical  degeneration 
co-extensive  with  the  early  loss  of  field ;  and  such  was  not 
the  case,  for,  as  already  stated,  by  far  the  larger  part  of  the 
retina  lying  on  the  tumour  was  (with  the  exception  of  the 
atrophied  nerve-fibre  layer)  microscopically  sound.  It  is 
perhaps  not  impossible  that  a  rapidly  forming  secondary 
growth  in  the  bone  or  periosteum  at  the  optic  canal  might 
have  set  up  the  optic  neuritis,  but  gradual  atrophy  from  the 
pressure  would  have  been  the  more  likely  result  of  such 
a  complication ;  and,  moreover,  there  was  not.  the  slightest 
ground  for  supposing  that  secondary  growth  had  occurred 
either  in  the  orbit  or  anywhere  else. 

P.S. — January,  1902. — Dr.  Pigeon  informs  me  that  the 
patient  is  now  (three  years  and  a  half  after  removal  of  the 
eye)  perfectly  well,  and  the  orbit  quite  healthy. 
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CASES  OF  MESOBLASTIC  TUMOURS  OF  THE  ORBIT. 
By  A.  Quarry  Silcock  and  C.  Dkvekeux  Marshall. 

Case    1.— William  Arnold,  ait.    28    (4198),   a   stonemason 
was  admitted  to  the  R.L.O.H.  on  January  11,  1891,  with  the 
following  history  : — 

Ilistori/. — About  3  years  ago  the  patient  noticed  a  swelling 
about  the  size  of  a  pea  at  the  outer  part  of  his  orbit.  He  was 
sent  in  for  immediate  operation. 

A  tumour  was  felt  about  the  size  of  a  small  chestnut  in  the 
upper  and  outer  quadrant  of  the  left  orbit,  causing  a  consider- 
able swelling  beneath  the  skin.  It  was  freely  movable  and  tense. 
Its  anterior  surface  was  more  rounded  than  its  posterior. 

A  horizontal  incision  was  made  over  the  tumour,  and  by  dis- 
secting down  its  surface  was  exposed ;  it  had  a  fairly  well-defined 
capsule,  but  it  was  attached  behind  by  a  pedicle ;  this  was  cut 
and  the  wound  closed. 

Path.  Bepmi. — Encapsuled  growth  of  firm  consistency,  20  x 
17  mm. 

Microscopic  Exaniimdion. — The  growth  is  composed  of  irregu- 
larly-arranged fibrous  tissue.  At  one  part  there  is  a  series  of 
sections  of  gland  acini,  some  of  which  are  dilated ;  others  are 
simply  lined  with  columnar  epithelium,  and  resemble  normal 
lacrimal  gland.     The  growth  is  a  fibroadenoma. 

Case  2. — Samuel  Herbert,  set.  32  (70,  O.P.),  was  admitted 
on  September  16,  1895,  with  a  history  that  the  left  eye  com- 
menced to  fail  3  or  4  months  previously,  and  more  recently 
the  right  eye  has  become  defective.  There  is  no  history  of 
injury  or  of  syphilis. 

Present  State. — The  left  eye  is  pushed  down  and  out :  the 
media  are  clear,  there  is  well-marked  optic  neuritis,  the  vision 
being  4/60  J.  18  :  movements  upwards  defective.  Right  eye, 
slight  optic  neuritis,  V  =  6. 12  J  i.  Ordered,  Pot.  lod.,  gr.  x, 
and  Ung.  Hydrarg. 

He  was  readmitted  on  December  12,  1895,  for  although  the 
VOL.  XV.  K 
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treatment  liad  been  continued,  yet  there  Avas  no  improvement  in 
the  condition. 

On  readmission  the  left  eye  was  found  to  he  much  proptosed 
and  displaced  downwards  and  outwards,  and  the  upward  moAC- 
ment  was  interfered  with. 

There  was  a  distinct  swelling  beneath  the  outer  portion  of  the 
root  of  the  orbit,  which  felt  tense  and  elastic.  The  optic  neuritis 
was  well  marked  in  this  eye,  and  the  disc  in  the  right  eye  was 
very  similar  to  what  has  previously  l)een  described.  The  left  V. 
=  6/24  J.  8. 

On  December  12,  1895,  the  growth  was  cut  down  upon.  It 
consisted  of  soft  granular  material,  some  of  which  was  scooped 
out.  There  was  considerable  haemorrhage,  which  was  controlled 
with  plugs  of  cotton  wool  soaked  in  turpentine. 

He  was  not  again  seen  until  1898,  when  he  was  readmitted  on 
May  5.  Two  weeks  previously  the  eye  became  suddenly  painful 
and  watery  without  any  injury  or  other  circumstance  to  account 
for  its  doing  so. 

Present  State. — There  is  very  mai-ked  proptosis  and  injection 
of  the  left  eyeball,  which  is  pushed  down  and  out,  the  move- 
ments being  greatly  limited.  A  mass  can  l)e  felt  in  the  orbit. 
There  is  a  large  ulcer  on  the  cornea ;  the  iris  is  discoloured  and 
the  pupil  inactive.     Y.  =  P.L.  only. 

On  the  following  d;iy  the  contents  of  the  orlnt  were  removed. 
This  healed  well  and  patient  was,  discharged  on  May  25. 

He  has  been  seen  at  intervals  since,  the  last  time  l)eing 
Februaiy  1,  1901,  when  there  was  no  sign  of  recurrence.  The 
vision  of  the  K.  eye  was  6/6  partly.  The  field  was  full,  l)ut 
the  disc  retained  the  same  blurred  appearance  suggestive  of 
neuritis  which  was  first  noticed  in  1895. 

Microscopic  Ai^pcarance  of  Grouili. — The  growth  is  composed 
almost  entirely  of  cells.  Some  parts  of  it  are  solid,  the  cells 
being  packed  together  with  little  or  no  reticulum.  At  other 
places  there  are  an  enormous  number  of  spaces,  some  of  wdiich 
are  empty,  but  others  contain  hyaline  material.  Scattered 
through  the  growth  are  numerous  vascular  spaces,  which  contain 
blood,  but  there  arc  no  Avell-formed  vessel  walls.  The  cells  are 
for  the  most  part  large,  and  contain  single  large  nuclei,  with  but 
little  protoplasm, 
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Case  3.— Mary  Carr,  a3t.  53  (40.,  O.P.,  4652),  was  admitted 
on  July  3,  1895,  with  the  following  history  : — 

On  February  25,  18SG,  patient  was  admitted  under  Mi*.  Streat- 
ficld  suffering  from  "  tumour  of  the  orl)it,"  which  had  existed  for 
12  months.  "  Tlie  riglit  glol)e  and  contents  of  the  orbit  were 
cleared  out ;  a  soft  lobulated  growth  removed  with  globe." 
Nothing  of  tlie  nature  of  a  solid  growth  was  discovered  by  the 
pathologist. 

She  complains  now  of  having  sulfered  severe  pains  in  K.  side  of 
forehead  and  vertex  for  more  than  a  year,  but  has  noticed  a 
swelling  in  the  orlnt  for  only  G  months.  This  has  been  slowly 
getting  larger  and  the  pain  more  severe. 

Fvf'sejit  State. — There  is  a  lartce  rounded  swellincj  about  the 
size  of  a  walnut  occupying  the  i-ight  orbit.  It  is  tense  and  has 
distinct  pulsation,  Init  no  biuit  can  be  heard  over  it.  The  mass 
reaches  the  outer  wall  of  the  orbit,  bnt  this  portion  is  not  pro- 
minent. The  skin  over  the  tumour  is  fi-eely  movable,  and 
covered  with  dilated  veins. 

The  following  day  an  incision  was  made  over  the  growtli  and 
the  skin  i-eflected  ;  an  attempt  was  then  made  to  shell  out  the 
})ronu'nent  part  of  the  growth,  but  this  was  found  to  be  impos- 
bil)le,  as  it  extended  l)ackwards  probal)ly  into  the  cranium. 
There  was  much  l)leeding,  which  was  arrested  by  packing  with 
gauze  soaked  in  turpentine.  A  portion  of  the  growth  was 
removed  for  microscopic  examination. 

The  temperature  Cjuickly  rose,  and  patient  became  very  ill. 
There  was  no  optic  neuritis  in  the  left  eye.  A  mitral  murmur 
developed  and  she  became  comatose,  and  died  on  July  18. 

An  autopsy  was  made  (42,  O.  P.). 

The  growth  is  composed  of  cells  having  rather  large  round 
nuclei.  Mixed  up  with  it  is  a  considerable  amount  of  pigment, 
the  greater  part  of  which  is  altered  l)lood.  Numerous  area3  of 
hyaline  degeneration  are  present,  and  the  tumour  is  extremely 
vascular.     It  is  a  myxo-sarcoma. 

Case  4. — Benjamin  Armitage,  2et.  41  (78,  0.  P.,  4879),  was 
admitted  on  January  23,  1896,  with  the  following  history  : — 

In  October,  1895,  he  was  first  seen  as  an  0.  P.  suffering  from 
proptosis  of  the  right  eye  with  diplopia  ;  this  had  l)een  noticed 
about  a  month. 

K  2 
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The  only  history  of  injury  was  about  5  years  previously, 
when  he  was  struck  l)eneath  one  or  other  eye  by  a  splinter  of 
wood  which  penetrated  the  skin.  There  is  no  history  of  acquired 
syphilis,  and  no  reason  to  suspect  congenital  syphilis. 

Present  State. — There  is  considerable  proptosis  of  the  R.  eye 
with  upward  deviation  of  the  globe  ;  the  downward  movement  of 
the  eyeball  is  much  interfered  with. 

AVithin  the  lower  margin  of  the  orbit  a  firm  rounded  swelling 
can  be  felt.  Some  dilated  lymphatics  are  seen  on  the  lower  lid, 
as  well  as  tortuous  vessels  on  the  sclera.  The  inner  margin  of 
the  disc  is  slightly  blurred,  but  the  vision  in  each  eye  is  6/6 
J.  i. 

He  was  first  treated  with  mercury  inunction  and  iodide  of 
potassium  internally,  but  without  effect. 

On  February  7  a  portion  of  the  growth  was  excised,  and  it 
a^jpeared  to  be  connected  with  Tenon's  capsule. 

The  mercury  and  iodide  were  continued,  and  patient  was  dis- 
charged on  April  16.  He  Avas  again  admitteti  as  the  growth 
was  evidently  increasing  in  spite  of  treatment. 

There  was  then  found  to  be  slight  optic  neuritis,  and  the 
vision  M^th  correction  was  only  6^18  J.  6  with  the  right  eye, 
though  it  was  normal  in  the  left. 

On  April  17  the  whole  of  the  contents  of  the  orbit  were 
removed,  which  included  a  large  growth  which  reached  to  the 
apex.  The  bone  was  scraped,  and  the  apex,  where  apparently 
some  growth  remained,  was  burnt  with  the  cautery.  The  patient 
did  well. 

He  was  not  seen  again,  but  information  was  received  to  the 
effect  that  he  died  on  January  5,  1898,  after  a  long  and  painful 
illness,  during  which  the  tumour  spread  to  the  other  eye  and  to 
the  spinal  cord,  causing  ])lindness,  paralysis,  and  great  suffering. 

Mkro.scopirjil  yippea ranee  of  Growth. — The  growth  consists  of 
numerous  small  round  cells  and  fibrous  tissue,  together  with 
muscular  fibres  which  are  surrounded  l)y  the  growth. 

There  are  some  bands  of  fibrous  tissue  which  intersect  the 
growth  and  partially  surround  it,  as  well  as  numerous  spaces 
which  contain  ])lood  and  probably  represent  badly  formed 
vessels. 

The  growth  is  a  small  round  cell  sarcoma. 
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Case  5. — William  Gniham,  a^t.  48  (49G7),  was  first  seen  in 
April,  1894,  with  a  'Mipoma-likc  swelling"  beneath  the  left 
upper  lid,  which  had  been  noticed  about  a  month.  When 
15  years  of  age,  he  had  an  iron-headed  arrow  shot  into  the  left 
eyebrow,  but  this  was  removed  entire. 

On  ^fay  29, 1894,  the  growth  was  found  to  be  adherent  to  the 
lacrimal  gland,  and  the  greater  part  of  it  was  removed. 

In  Februaiy,  1895,  the  growth  had  recurred,  and  it  was  again 
removed,  and  found  to  extend  deeply  into  the  orbit. 

On  July  23,  1896,  he  was  readmitted  as  the  growth  had 
increased  much  in  size  during  the  last  few  weeks. 

Present  State. — There  are  no  enlarged  glands  to  be  felt.  The 
growth  is  much  larger  than  it  was  before,  and  is  a  semi-solid 
glandular-like  mass  which  overlaps  the  cornea  above,  leaving 
only  the  lower  portion  uncovered.  The  globe  is  proptosed  and 
displaced  downwards,  and  its  movements  are  almost  completely 
abolished.  The  growth  is  adherent  to  the  globe  and  the  lower 
portion  of  the  cornea  is  abraded. 

On  July  24,  the  whole  contents  of  the  orbit  were  extirpated. 
A  large  mass  of  growth  was  found  to  be  filling  the  roof  of  the 
orbit,  and  extending  backwards  to  the  apex  to  which  it  was 
firmly  adherent.  Elsewhere  it  was  removed  clean  with  the 
periosteum. 

Patient  has  remained  in  good  health  ever  since,  and  when  last 
seen,  on  November  28,  1900,  there  was  no  sign  of  recurrence,  and 
he  was  in  good  health. 

Mirrosropicid  Examination. — The  growth  consists  to  a  ver}- 
large  extent  of  fibrous  tissue;  there  are  also  small  round  and 
spindle-shaped  cells.  Numerous  muscle  fibres  are  seen  in  the 
section  which  are  separated  b}^  the  fibrocellular  tissue  of  the 
growth.  The  orbital  fat  is  largely  infiltrated,  and  the  blood 
vessels  are  large  and  well  formed. 

The  growth  is  a  fibro-sarcoma. 

Case  G. — George  Draper,  set.  60  (5016),  was  first  admitted 
on  February  28,  1888,  with  the  history  that  35  years  ago  a 
growth  commenced  in  the  left  eye  which  was  removed  at  Gu3''s 
Hospital,  where  he  was  told  it  was  "  fatty."  The  present  lump 
has  been  noticed  for  IJ   years,   with   a   rapid  increase   during 
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the  last  2  or  3  months.  An  incision  was  made  and  the  mass 
removed. 

He  was  again  seen  on  November  21,  1893,  with  the  history 
that  since  the  last  ojjeration  things  remained  quiet  for  2  years 
and  then  recommenced  growing.     Again  it  has  been  removed. 

On  September  21,  1896,  he  was  admitted  with  a  large  swelling 
in  the  region  of  the  left  inner  canthus.  It  wa«  lobulated,  and 
separated  the  lower  lid  from  the  globe.  In  places  the  mass  was 
hard  and  adherent  to  the  bone,  but  at  other  places  it  was  soft 
and  C3^stic.  The  globe  was  displaced  upwards ;  but  the  eye 
retained  good  movement. 

An  incision  was  made  over  the  tumour  and  a  portion  removed. 
The  growth  was  extensive  and  invaded  the  spheno-maxillary 
fossa  and  the  superior  maxillary  bone.  It  was  removed  as  far  as 
possible ;  but  the  eye  was  not  touched. 

Patient  was  not  again  seen  nor  heard  of. 

Microscopic  Examination. — The  growth  consists  of  small  round 
and  spindle-shaped  cells,  containing  a  stroma  which  can  be 
traced  between  each  individual  cell. 

There  are  numerous  spaces  which  are  evidently  blood  vessels, 
but  they  have  no  well-formed  vessel  wall. 

The  growth  is  a  mixed,  round,  and  spindle-cell  sarcoma. 

Case  7. — Charles  Love  (5614),  aged  9,  was  admitted  on 
December  12,  1898,  with  the  following  history.  Six  weeks  pre- 
viously he  had  a  blow  in  the  right  eye  with  a  football.  The  next 
day  a  swelling  was  noticed  which  has  increased  in  size  since. 

Present  State. — Between  the  glo])e  and  the  inner  extremity  of 
the  li.  lower  lid  is  an  irregular  round  and  painless  swelling  extend- 
ing from  the  margin  of  the  orbit  backwards.  It  is  about  the  size 
of  an  almond.  On  everting  the  lid,  the  conjunctiva  has  a  dai'k 
appearance  in  the  cul-de-sac. 

11.  V.  =  6/24  partly  Cyl.  -  2-0  70°  6/18. 
L.  V.  =  6/24  partly  Cyl.  +  2-0  90°  6/12. 

On  December  13,  1898,  the  growth  was  removed,  and  the 
wound  healed.  The  patient  was  last  seen  on  February  1,  1901, 
when  there  was  no  sign  whatever  of  recurrence  K.  and  L.  V. 
-  6/12. 
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Microscopic  Examination. — The  growth  consists  of  iiuinLMous 
small  round  cells  which  are  crowded  together  and  contain  Imt 
little  stroma.  No  well  formed  l)lood  vessels  are  visil)le,  and 
there  are  but  few  strands  of  fibrous  tissue  running  through  the 
growth.  It  has  the  appearance  of  a  rapidly-growing  round 
cell  saTComa. 

Case  8.— Alice  Bayley,  set.  28,  was  admitted  on  July  12, 
1897,  with  the  followino-  history  : — 

The  left  eye  had  become  prominent  for  IG  months  past. 
There  was  no  pain,  no  history  of  injury,  and  no  nasal  trouble. 

Present  State. — The  left  eyeball  is  displaced  forwards  and  some- 
what downwards.  The  movements  of  the  eyeball  are  free  in  all 
directions.  There  is  a  hard  swelling  at  the  inner  and  upper  part 
of  the  orbit.     L.v.  =  6/6. 

On  July  13,  the  mass  was  cut  down  upon,  and  proved  to  l^e 
a  new  growth,  a  portion  of  which  was  removed,  when  micro- 
scopic examination  showed  it  to  be  an  endothelioma. 

She  was  again  admitted  on  October  3,  1898.  The  swelling 
was  found  to  be  much  the  same,  and  there  was  considerable 
frontal  headache,  and  the  L.v.  =  6/18  partly. 

There  was  marked  proptosis  ;  the  movements  of  the  eyeball 
were  free. 

At  the  inner  extremity  of  the  roof  of  the  orbit  was  a  hard 
irregular  swelling,  which  protruded  slightly,  and  extended  back- 
wards into  the  orbit.     No  glandular  enlargement. 

No  operation  was  performed. 

She  was  again  admitted  on  January  16,  1899.  At  this  time 
there  was  marked  proptosis  of  the  left  eye,  and  slight  displace- 
ment down  and  out.  Convergence  was  slightly  interfered  with. 
Extending  inwards  from  about  the  middle  of  the  roof  of  the 
orbit  is  an  irregular  hard  mass,  which  yields  on  pressure  and 
causes  pain  ;  it  extends  backwards  into  the  orbit.  The  left  optic 
disc  is  pale  and  well-defined.     L.v.  =  6  36. 

On  January  17,  an  exploratory  incision  was  made,  and  a 
probe  could  be  passed  backwards  through  the  growth. 

On  January  20,  the  contents  of  the  orbit  were  removed,  and 
the  patient  did  well. 

On    June    1,    she    was   a^jain  admitted,    as  there    was   some 
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evidence  of  recurrence  in  the  socket.  This  was  readily  re- 
moved . 

She  was  heard  of  in  April,  1899,  at  which  time  the  doctor 
reported  that  the  growth  appeared  to  be  recurring. 

She  has  also  been  heard  of  in  December,  1901,  and  the  re- 
port states  that  but  for  a  little  dischai^ge  from  the  socket  pit,  is 
well  and  in  fairly  good  health. 

Microscopic  Examination. — The  growth  consists  of  cells  which 
are  more  or  less  round  and  spindle  shaped,  together  with 
numerous  clumps  of  what  appear  to  be  degenerated  and  com- 
pressed cells,  somewhat  resembling  the  cell  nests  in  an  epithe- 
lioma. 

At  places  some  pigment  is  seen,  which  forms  part  of  the 
growth. 

1  Endothelioma. 

Case  9. — Mr.  S.,  aet.  35,  was  first  seen  suffering  from  a 
proptosis  with  some  swelling  and  a  hard  mass  to  be  felt  at  the 
outer  and  lower  part  of  the  right  orbit. 

An  exploratory  incision  was  made,  and  a  soft  solid  mass  was 
entered,  which  was  very  vascular.  A  portion  of  this  was  re- 
moved, and  after  hardening,  was  submitted  to  microscopic 
examination,  when  it  was  shown  to  be  an  endothelioma. 

On  February  28,  1900,  the  eye,  together  with  the  whole  con- 
tents of  the  orbit,  were  removed,  leaving  only  the  lids. 

A  large  mass  was  then  found  at  the  outer  and  lower  part  of 
the  orbit,  not  involving  the  lacrimal  gland,  but  extending  far 
back  into  the  apex.  Every  piece  of  the  soft  tissue  of  the  orbit, 
together  with  the  periosteum,  was  removed. 

The  patient  made  an  uninterrupted  recovery,  and  now,  in 
February,  1902,  he  is  in  perfect  health,  and  there  is  no  sign 
whatever  of  recuirence.  The  further  portion  of  the  growth  was 
examined  hy  Mr.  G.  H.  Plimmer  and  Dr.  Sidney  Martin,  who 
agreed  with  the  diagnosis. 

The  cases  here  recorded  of  primary  tumours  of  the  orbit 
have  Ijeen  brought  together  partly  with  a  view  of  determin- 
ing more  exactly  the  prognosis  in  this  important  class  of 
case,  and  partly  because  several  of  them  present  features  of 
interest. 
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111  vol,  xiii  of  the  Oplithaliiiic  Hospital  Keports,  Stirling 
recorded  29  cases  of  sarcoma  of  the  orbit,  and  of  these  the 
prognosis  was  extremely  bad,  and  left  only  a  percentage  of 
about  17  who  had  passed  the  three-year  limit,  although  the 
cases  whose  history  had  been  followed  up  showed  that 
recurrence  and  deatli  may  take  place  at  a  much  longer 
interval. 

aS'^.i'. — Of  the  9  cases  here  recorded,  7  were  men  and 
2  w^omen.  This  is  a  much  higher  percentage  of  men  than 
Stirling  found,  for  out  of  29  cases,  14  were  males  and  15 
females. 

Age. — Of  these  cases  the  oldest  was  Case  6,  a  man  vat.  60, 
while  the  youngest  was  Case  7,  wdiere  the  patient,  a  boy,  was 
9  years  old.  The  average  age  of  the  patients  was  38  1/9 
years,  while  in  Stirling's  cases  it  was  28  2/12  j'ears. 

Side. — The  fjrowth  occurred  in  the  left  orbit  five  times 
and  in  the  right  four  times. 

The  known  duration  of  the  symptoms  previous  to  opera- 
tion ranged  from  six  weeks  in  Case  7,  to  10  years  in  Case  3, 
while  in  one  case,  Xo.  6,  a  tumour  of  the  orbit  had  been 
removed  45  years  before  the  last  operation  was  undertaken, 
the  result  of  which  is  unknown,  the  patient  not  having  been 
seen  or  heard  of  since  leaving  the  hospital. 

Result. —  Of  the  nine  cases,  five  are  known  to  be  alive, 
two  are  dead,  and  two  are  unknown. 

Recurrence. — Case  1  unknown. 

Case  2.  No  recurrence  after  removal  of  contents  of  orbit 
in  1898. 

Case  3.  Patient  died  15  days  after  operation.  The  growth 
was  not  removed,  as  it  was  found  to  extend  into  the 
cranium. 

Case  4.  Patient  died  19  months  after  removal  of  con- 
tents of  orbit  of  general  recurrence. 

Case  5.  Eecurred  a  year  after  partial  removal,  and  again 
a  year  later  after  further  removal :  no  recurrence  since. 

Case  6  was  seen  first  in  1888.  The  contents  of  the  orbit 
were  partially  removed  in  1852.     The  recurrent  mass  was 
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excised  in  1888.     Tt  reappeared  in  1891,  and  in  1893  it  was 
again  removed. 

In  189G  a  large  mass  was  present,  which,  on  exploring, 
was  fonnd  to  involve  the  splieno-maxillary  fissure  and  tlie 
superior  maxilla.  It  was  impossible  to  remove  it,  and  the 
patient  was  never  seen  again. 

Case  7  has  not  recurred  since  the  growth  was  removed. 

Case  8.  The  growth  was  partially  removed  in  July,  1898, 
and  the  contents  of  the  orbit  were  removed  in  January,  1899, 
since  which  time  there  has  been  no  recurrence. 

Case  9.  Orbit  cleared  on  February  28,  1900,  since  which 
no  recurrence  has  taken  place. 

The  operation  of  extirpation  of  the  orbital  contents,  if 
donejsubperiostally,  is  simple,  and  we  prefer  to  do  it  in  the 
following  manner : — 

The  edges  of  the  lids,  including  the  Meibomian  glands, 
the  hair  follicles,  and  the  whole  of  the  conjunctival  sac, 
are  separated  from  the  surrounding  parts  down  to  the  bone. 
A  periosteal  elevator  is  then  run  round  the  edges  of  the 
orbit,  and  with  this  instrument  the  entire  orbital  contents 
are  separated  from  the  bone  as  far  back  as  possible.  The 
optic  nerve,  together  with  a  small  amount  of  surround- 
ing tissue,  is  divided  as  near  the  optic  foramen  as  possible, 
and  the  whole  of  the  orbital  contents,  including  the  eve,  are 
removed  eii  masse. 

As  the  parts  cicatrise,  the  remains  of  the  lids  and  the 
surrounding  skin  are  drawn  into  the  orbit,  which  becomes 
completely  lined  by  skin.  If  the  lid  margins  and  conjunc- 
tival sac  are  left,  these  structures  are  not  only  useless,  but 
they  leave  a  mucous  discharging  surface  or  cavity  at  the  back 
of  the  orbit  which  is  a  source  of  discomfort  to  the  patient. 

We  strongly  disapprove  oi  the  use  of  caustics,  such  as 
chloride  of  zinc  paste,  which  are  sometimes  placed  in  the 
or]»it  after  partial  removal  of  its  contents.  AVe  consider  the 
practice  to  be  both  painful  and  dangerous,  and  certain  it  is 
tliat  what  cannot  l)e  with  safety  removed  with  the  knife  and 
chisel,  possibly  aidcMl  ly  the  Pacquelin's  cautery,  had  better 
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be  left  behind;  clearly  it  is  far  better  to  know  the  full  ex- 
tent of  the  operation  which  is  undertaken  than  to  trust  to 
a  powerful  chemical  caustic  which  destroys  an  unknown 
amount  of  tissue. 

The  deformity  after  total  extirpation  of  the  orbital  con- 
tents is,  of  course,  great,  and  cannot  be  remedied ;  prol)ably 
the  best  thing  to  do  is  simply  to  cover  up  the  cavity  with 
a  celluloid  shield  attached  to  a  spectacle  frame. 

That  these  tumours  difier  very  much  in  character  is  at 
once  obvious,  and  in  the  present  state  of  our  knowledge  the 
origin  of  many  is  obscure. 

Amonojst  the  most  interesting^  are  those  described  as 
endotheliomata.  Much  has  been  written  on  this  subject  by 
Van  Duyse,  Coppez  and  others,  tending  to  show  that  they 
have  certain  characteristics  which  lead  one  to  suppose  that 
they  are  derived  from  the  endothelium  lining  the  lymphatics 
of  the  orbit. 

All  that  have  been  observed  by  us  are  when  cut  into 
often  very  soft  and  vascular.  As  a  rule,  as  soon  as  the 
tumour  has  been  incised  there  is  considerable  hoBmorrhage, 
l)ut  with  a  sharp  spoon  some  of  the  growth  can  be  safely 
scooped  out  and  prepared  for  histological  examination. 

No  matter  how  free  the  haemorrhage  may  be  at  the  time 
there  is  no  difliculty  in  stopping  it  with  pressure. 

They  are  unencapsuled,  and  the  growth  infiltrates  the 
normal  tissue  of  the  orbit,  and  may  be  seen  pushing  its 
way  through  and  separating  such  structures  as  muscle 
fibres,  &c. 

Endotheliomata  show  very  marked  local  malignancy ;  that 
is  to  say,  they  have  continued  to  grow  so  long  as  any  of  the 
tissue  is  left  behind,  but  when  once  this  has  been  thoroughly 
cleared  out  they  have  done  well.  So  far  as  we  have  seen 
there  has  not  been  any  marked  tendency  to  generalisation, 
and  when  once  the  growth  has  been  completely  removed 
the  patients  have  remained  in  good  health,  giving  no  sign 
that  they  were  suffering  from  any  visceral  complication. 

Very  different  are  the  result  in  cases  of  sarcoma,  whether 
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pigmented  or  white,  wliich  occur  both  in  the  orbit  and  in  the 
eyeball.  For  these,  as  was  show^n  by  one  of  us  in  the  last 
part  of  tb.e  Ophthalmic  Hospital  Eeports,  the  number  of 
patients  who  died  of  general  recurrence  was  large,  and 
amounted  to  58'62  of  the  cases  wliich  were  traced. 

Time,  however,  will  prove  this  point,  provided  all  the 
cases  are  strictly  examined. 

In  conclusion  we  w'ould  urge  the  importance  of  recording 
such  cases,  for  without  a  large  number  from  wiiicli  to  draw 
conclusions,  errors  in  diagnosis  and  prognosis  cannot  be 
eliminated. 
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ARCUS   SENILIS. 

By  J.  Herbekt  Parsons,  Cunitor. 

Very  various  opinions  have  Ijeen  expressed  I'roni  time  to 
time  as  to  the  pathological  changes  in  the  cornea  in  areas 
senilis,  as  will  be  seen  from  the  following  historical  resiune: — 

Duddell(l):  "I  take  this  opacity  to  proceed  from  the 
dryness  of  the  parts  ;  the  pores  being  too  close  do  not  a(hnit 
a  sutiicient  quantity  of  Huid  into  the  parts  to  maintain  tlieir 
transparency." 

rienck  (2):  "  Videtur  a  vasis  pellucidis  in  senio  concrescen- 
tibus  oriri." 

^leckel  (3) :  "  It  undoubtedly  depends  on  the  slowness 
with  which  the  substance  of  the  cornea  is  renewed,  whence 
the  fluids  have  more  time  to  coagulate." 

Walker  (4) :  "  It  is  composed  of  a  firmer  and  more  opaque 
substance  than  that  of  which  the  cornea  is  originally  formed, 
arising  from  an  impaired  action  of  the  secernent  vessels 
wliich  cease  to  pour  out  healthy  corneal  tissue." 

Hays  (5) :  "  A  deposit  of  lymph  formed,  perhaps,  by  a  slow, 
chronic  inflammation." 

Seller  (6) :  '"'  It  arises  from  the  approximation  and  closer 
attachment  of  the  individual  lamina?  of  the  cornea,  owing  to 
the  removal  of  the  interstitial  moisture." 

Yelpeau  (7) :  "  It  cannot  properly  l^e  attributed  to  disease 
of  the  cornea,  the  structure  of  that  membrane  not  being 
altered  nor  its  thickness  increased." 

Jeaffreson  (8) :  "  It  is  probably  due  to  degeneration  of  the 
cornea  itself,  and  not  to  any  inflammatory  deposit." 

Lawrence  (9) :  "  Xo  essential  difference  has  been  found  in 
the  part ;  there  is  no  new  growth  nor  any  deficiency  of  its 
usual  density.  I  can  only  compare  it  to  the  changes  which 
take  place  in  the  internal  coat  of  the  arteries  in  old  age." 

Middlemore  (10) :  "  If  it  be  not  a  mere  alteration  effected 
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l\v  age,  I  am  quite  unprepared  to  say  what  it  really  is — no 
circumstance  with  which  I  am  acquainted,  except  age,  seems 
capable  of  producing  it.  The  changes  wrouglit  in  the 
arteries  by  age  present  the  only  analogy  which  now  occurs  to 
my  mind." 

Sclion  (11)  "often  examined  the  cornea  affected  w^ith 
arcus,  and  found, the  affected  portion  changed  into  a  homoge- 
neous— sometimes  fat-like  (speckartige)  mass,  often  of  con- 
siderable firmness.  The  laminated  structure  has  entirely 
disappeared — the  laminre  being  consolidated  into  one  mass  ; 
this  was  more  particularly  the  case  with,  tlie  external  than 
the  internal  laminre." 

Artha(12)  states  that  the  peripheral  parts  of  the  cornea 
are  converted  into  a  tissue  analogous  to  that  of  the  sclerotic, 
in  consequence  of  an  atrophy  of  its  fibres  incidental  to  old 
age,  and  likens  the  change  to  that  seen  under  11  lo  microscope 
in  a  corneal  ne1)ula. 

Canton  (13)  first  accurately  described  the  microscopic 
appearances.  He  removed  the  fresh  cornea,  cut  it  into  four 
quadrants,  and  pinned  each  portion  to  a  wax  tablet,  and 
allowed  them  to  become  dry  in  a  current  of  air.  After 
drying,  a  very  tliin  sliaving  was  removed  from  the  edge  of 
the  preparation,  placed  upon  a  slide  in  dilute  acetic  acid,  and 
covered.  Canton's  careful  description  (well  illustrated  in  his 
book)  (14)  is  as  follows  : — "With  a  power  of  200  diameters, 
we  shall  observe  myriads  of  fine  oil-globules  in  tlie  situation 
of,  and  constituting  the  arcus.  Many  larger  globules  are 
present,  and  this  magnitude  has  doubtless  been  attained  by 
tlie  coalescence  of  the  smaller  spherules.  We  notice  also 
tliat  the  oil-drops  are  arranged  in  two  ways  : — 1st,  in  the 
direction  of  such  of  the  lamellae  as  have  disappeared,  and 
which  they  replace — a  fatty  degeneration  or  conversion — 
and,  2nd,  in  the  interstices,  or  between  the  lamella? — a  fatty 
deposition.  The  slight  elevation  which  the  cornea  presents 
at  the  site  of  the  arcus  is  due  to  this  latter  condition. 

"  At  the  commencement  of  these  changes,  the  oil-drops 
will  be  found  in  the  corneal  cells,  and  often,  too,  are  present 
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ill  the  fine  branches  or  processes  prolonged  from  these  cells ; 
in  the  same  manner  as  the  contents  of  tlie  cellular  elements 
of  other  organs  arc,  primarily,  affected  where;  fatty  degenera- 
tion occurs,  and  where,  in  the  further  progress  of  the  affec- 
tion, we  may  notice  also  the  intercellular  deposit."  .... 

"  I  have  never  seen  liowman's  membrane  (anterior  elastic 
lamina)  nor  that  of  Descemet  (posterior  elastic  lamina)  to  l)e 
otherwise  than  unaltered."  .... 

"With  respect  to  the  rim  of  cornea  lying  just  external 
to  tlie  true  arcus,  and  which,  as  a  general  rule,  is  unaffected, 
it  will  be  not  unfrequently  found,  in  instances  where  an 
arcus  is  very  broad,  or  a  dense  circle  exists,  that  this  part 
lias  become  implicated  also  to  a  greater  or  less  degree  by  a 
continuity  of  fatty  degeneration  from  tlie  arcus  itself.  This 
occurs  more  commonly  above  and  l)elow.  than  at  the  sides  of 
the  cornea."  .... 

"I  have  ill  some  cases  found  the  fatty  degeneration  to 
extend  completely  into  the  line  of  junction  of  cornea  and 
sclerotic ;  and  have  occasionally  seen  the  interstices  of  the 
sclerotic  fibres  as  they  are  becoming  corneal  lamina',  in  many 
places,  loaded  with  oil-drops." 

AVilliams  (15) :  "  The  arcus  senilis  owes  its  position  on 
the  upper  segment  of  the  cornea  to  the  pressure  of  the  upper 
eyelid,  which,  slight  as  it  is,  is  sufficient  to  promote  that 
change  which  results  from  weakened  circulation." 

His  (IG) :  "  If  thill  sections  through  an  arcus  senilis  are 
examined,  the  fat  is  principally  found  to  consist  of  extremely 
fine  globules,  which  are  arranged  in  thickly  set  parallel 
thread-like  rows.  These  parallel  rows  cross  in  various 
directions  and  so  form  a  kind  of  thick  network,  which,  when 
it  is  many  layers  thick,  causes  considerable  opacity  in  the 
tissue.  In  some  places  larger  groups  of  globules  are 
collected,  in  the  midst  of  which  one  or  more  stunted  rudi- 
ments of  a  nucleus  may  occasionally  be  seen.  These  fat- 
drops  have  no  capsule,  and  it  is  impossible  to  prove  from 
their  appearance  only  that  they  correspond  to  a  degenerated 
corneal  corpuscle.    On  the  other  hand  there  are  undoubtedly 
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corneal  cells  with  more  or  less  fat  within  them,  especially  in 
the  more  posterior  layers  and  in  the  parts  where  tlie  opacity 
is  less  intense.  Such  cells  are  not  actually  enlarged,  and  the 
fat  lies  partly  in  the  cell-body  and  partly  in  the  fine  pro- 
cesses and  their  ramifications." 

Yirchow  (17)  used  the  arcus  senilis  as  a  typical  example 
of  parenchymatous  changes.  He  considered  it  a  fatty  de- 
generation of  the  corneal  tissue,  and  due  to  deposition  of  fat 
in  the  cells  themselves. 

Castorani  (18),  in  a  paper  to  the  Academic  des  Sciences, 
states: — (1)  That  the  arcus  senilis  is  the  result  of  an  imme- 
diate imbibition  at  the  circumference  of  the  cornea  of  the 
more  or  less  abundant  secretions  of  the  conjunctiva;  (2) 
that  the  more  or  less  permanent  contact  of  the  eyelids  with 
the  cornea  is  an  indispensable  condition  for  this  imbibition  ; 
(3)  that  the  process  of  imbibition  is  in  an  inverted  ratio  to 
the  resistance  of  the  cc  rnea  and  the  density  of  the  secreted 
fluids.  The  requisite  conditions  occur  par  excellence  in  tlie 
aged  people  who  are  subject  to  arcus,  viz.,  increased  con- 
junctival secretion,  lessened  mobility  of  the  eyelids,  and 
diminished  resistance  of  the  cornea. 

Fuchs  (19),  in  a  paper  on  Pinguecula,  says  : — "  Concretions 
of  the  same  nature  as  .those  found  in  Pinguecula  constitute 
the  opacity  of  the  cornea,  which  is  called  arcus  senilis. 
Senescence  of  tissue  leads  therefore  in  the  cornea  to  the 
same  results  as  in  the  conjunctiva The  greenish- 
coloured  round  concretions  which  form  it,  lie  for  the  most 
part  immediately  under  Bowman's  membrane.  They  consist 
of  various  sizes,  from  the  smallest,  scarcely  visible  up  to 
0*03  mm.,  mostly  arranged  in  a  single  layer  under  Bowman's 
membrane.  The  larger  concretions,  by  pressure  on  the 
posterior  surface  of  Bowman's  membrane,  dig  as  it  were 
niches  in  it,  the  largest  thin  the  membrane  very  markedly 
and  push  it  forwards.  The  concretions  do  not  occur,  how- 
ever, only  under  Bowman's  membrane ;  there  are  some 
wliich  lie  considerably  deeper,  between  the  corneal  lamella?. 
In  some  cases,  indeed,  I  have  only  found  large  groups  of 
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concretions  horo,  whilst  there  were  none  present  ininiediiitely 
under  Bowm«an's  membrane.  On  the  other  hand,  there  are 
concretions  which  are  fonnd  witliin  Bowman's  membrane 
itself  or  even  u|)on  it.  In  the  first  ease,  when  the  concretions 
are  very  fine,  the  membrane  appears  as  if  dusted  over,  but  it 
may  also  contain  larger  concretions.  In  the  second  case  the 
concretions  are  imbedded  l)etween  tlie  cells  of  the  corneal  epi- 
thelium.  There  is  never  any  relation  to  be  perceived  between 
the  concretions  and  the  cells  of  the  corneal  tissue  ;  the  hyaline 
substance  is  here,  exactly  like  the  yellow  masses  in  Pingue- 
cula, lying  separated  and  free  upon  the  surface  of  the  con- 
nective-tissue bundles  (here  corneal  lamelhe).  The  concretions 
in  the  cornea  give  the  same  reactions  as  the  concretions  in 
ringuecula.  I  may  here  only  further  state  that  they  underg<j 
no  change  whatever  with  ether  or  chloroform,  so  that  there- 
fore they  are  certainly  not  fat  as  generally  held." 

In  his  text-book  (20)  Fuchs  says : — "  The  arcus  senilis 
is  formed  by  the  deposition  of  hyaline  masses  and  minute 
particles  of  lime  in  the  more  superficial  layers  of  the  cornea, 
close  to  the  limbus  ;  its  cause  is  assumed  to  be  senile  atrophy 
of  the  limbus,  wdth  involution  of  a  portion  of  the  vascular 
loops  contained  in  it." 

In  a  recent  paper  on  a  rare  form  of  Peripheral  Sclerosis 
and  Atrophy  of  the  Cornea  (21),  only  found  in  conjunction 
with  arcus  senihs,  Fuchs  repeats  his  opinion  that  the  arcus 
is  due  to  hyaline  degeneration,  again  citing  the  staining- 
reactions,  and  especially  the  fact  that  it  stains  black  with 
AVeigert  or  Pal's  method,  though  hyaline  material  more 
usually  only  stains  brown.  He  points  out  some  resemblance 
to  "  Bandkeratitis,"  which  Leber  ascribes  to  drvinij  of  the 
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cornea,  and  discusses  the  question  whether  the  arcus  is  not 
due  to  an  abnormal  amount  of  moisture. 

Leber  (22)  is  of  opinion  that  in  arcus  senilis  there  is 
a  combination  of  hyaline  degeneration  with  a  deposition  of 
calcareous  material.  In  one  case  he  obtained  the  very  definite 
calcium  reaction  with  oxalic  acid. 

Tweedy  (2o)  writes  : — "  According  to  some  investigations 

VOL.  XV.  L 


14(1  A^CU^^   SENILIS. 

made  l»y  tho  writer  in  eonjiinction  with  Mr.  E.  T.  Collins, 
in  the  hil)oratory  of  Moorfiehls  Eye  Hospital,  the  cliange  in 
the  cornea  consists  in  tlie  presence  of  tine,  highly  refractive 
molecules,  distributed  along  the  course  of  the  lymphatic 
spaces  and  channels  of  the  superficial  layers  of  the  periphery 
of  the  cornea  near  the  loop-endings  of  the  capillaries  of  the 
conjunctival  and  episcleral  hlood-vesselfe.  The  greater  por- 
tion of  these  molecules  are  not  fatty,  as  is  generally  supposed  ; 
for,  unlike  fat,  they  are  neither  blackened  by  osmic  acid  nor 
dissolved  by  ether.  They  probably  arise  from  mucoid  de- 
generation of  the  protoplasm  within  the  lymphatic  channels 
and  spaces  of  the  cornea,  and  to  some  extent  of  the  fibrillcB 
themselves.  A  few  doubtful,  blackened,  fatt}^  molecules  may 
1)6  seen  here  and  there  in  sections  stained  by  osmic  acid. 
The  fibrilliTo  are  slightly  wrinkled,  and  are  more  loosely  held 
together  than  natural,  and  the  spaces  between  the  lamina? 
are  wider.  In  support  of  the  non -fatty  nature  of  arcus 
senilis,  it  may  be  stated  that  wounds  of  the  cornea,  whether 
through  the  opacity,  or  to  its  inner  side,  or  to  its  outer,  and 
whether  surgical  or  traumatic,  heal  in  a  natural  way." 

Takayasu  (24),  working  in  Greeff's  laboratory,  used 
Sudan  III  as  a  test  for  fat,  and  arrived  definitely  at  the 
conclusion  that  arcus  senilis  is  a  fatty  degeneration. 

In  my  experiments  I  have  used  Sudan  III  and  an  allied 
stain,  Scharlach  Ii.  The  n^sults  confirm  the  description  of 
Takayasu,  and  I  have  extended  the  observations  by  employ- 
ing the  stains  as  chemical  indicators  of  the  presence  or 
absence  of  the  arcus  after  the  action  of  various  reagents. 

AVhen  stained  with  either  of  the  dyes,  the  smaller 
globules  are  coloured  reddish-yellow,  tlie  larger  ones  deep 
orange.  With  Scharlach  E  the  stain  has  a  brick-red  tinge. 
The  eyes  were  hardened  in  formol,  the  corneic,  including  tho 
iris  and  ciliary  body,  being  then  removed  by  a  circular  in- 
cision through  the  sclerotic  2  or  3  mm.  behind  the  corneo- 
scleral margin.  The  cornccno  were  then  divided  into  quad- 
rants, washed  in  running  water  to  remove  the  formol, 
immersed  in  gum  until  penetrated,  and  cut  with  the  freezing 
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microtome.  Ahov  Iteing  i'rcM^d  t'roiii  mini  Ity  warm  walor, 
sections  were  placed  in  saturated  solutions  of  the  etain  in 
70  per  cent,  alcohol.  Stronger  solutions  of  alcohol  dissolve 
out  the  glol)ules.  In  Sudan  III  the  sections  are  well  stained 
in  from  10  to  15  minutes:  loncjer  treatment  leads  to  sli'dit 
diffuse  staining  of  the  corneal  tissues,  but  this  is  washed  out 
in  subsequent  treatment  with  70  per  cent,  alcohol.  It  is 
possibly  due  to  a  fatty  moiety  in  more  stable  combination  in 
the  normal  tissues,  for  traces  of  fatty  material  can  be  ex- 
tracted from  almost  every  tissue  of  the  l)ody.  Scharlach  H 
stains  more  slowly,  but  does  not  tend  to  diffuse  staining, 
even  after  prolonged  (24  hours  or  more)  treatment,  and  is, 
therefore,  a  more  reliable  test  of  differentiation.  The  sec- 
tions after  staining  are  washed  rapidly  in  70  per  cent, 
alcohol,  a  more  prolonged  differentiation  being  required  in 
sections  over-stained  by  Sudan  III.  They  are  then  washed 
in  water,  and  counter-stained  with  Mayer's  h?emalum  or 
Ehrlicli's  IkTinatoxylin.  This  stains  the  nuclei  of  the  corneal 
corpuscles,  Sec,  and  to  some  extent  delimits  the  corneal 
fibres.  Ha^malum  is  preferable,  as  it  is  a  pure  nuclear  stain  : 
it  may  precede  the  treatment  with  the  fat  stain.  The  sections 
are  then  treated  with  tap-water  until  the  h?ematoxylin  is  a 
satisfactory  violet,  and  are  mounted  in  glycerin. 

In  sections  so  treated,  globules  of  varying  size  are  seen 
to  pervade  Bowman's  membrane  and  the  corneal  lamella?  in 
the  affected  areo.  Those  in  Bowman's  membrane  are  usually 
the  smallest,  so  small,  indeed,  that  a  general  diffuse  granular 
stain  is  all  that  is  seen  without  the  assistance  of  an  oil- 
immersion  objective.  A  few  minute,  isolated,  well-defined 
globules  may  be  seen  in  some  cases.  The  stain  is  densest 
at  the  termination  of  Bowman's  membrane,  and  this  is  the 
cause  of  the  very  definite  peripheral  edge  of  the  arcus,  as 
seen  clinically.  Bowman's  membrane  ends  at  an  appreciable 
distance  from  the  apparent  corneo-scleral  margin,  and  this 
distance  is  occupied  by  the  clearer  cornea  which  is  charac- 
teristic of  arcus  senilis.  That  it  is  not  in  reality  as  clear 
as   the   centre   will    be   evident   from  subsequent   remarks. 

L  2 
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TowaicN  ihc  ot'iiti'o  of  llio  cornea  the  stain  in  I'owman's 
membrane  very  gradually  fades  off,  the  distance  varying  with 
the  development  of  the  arcus  in  the  particular  cornea.  It 
always,  however,  extends  fartlier  centrally  than  the  stain  in 
tlie  substantia  propria. 

In  the  substantia  propria  the  globules  are  limited  to  the 
InmelLx  and  corneal  corpuscles,  and  are  not  contained  in  the 
lymphatic  spaces  and  channels.  The  droplets  are  usually 
lar<^''er  than  those  in  Bowman's  membrane,  but  the  finer 
punctate  appearance  is  seen  around  the  larger  drops.  The 
largest  drops  are  from  5 — 10  /a  in  length,  and  about  lialf  the 
width,  the  long  axis  being  in  the  direction  of  the  laiiielke, 
ic,  more  or  less  concentric  with  the  surface  of  the  cornea. 
This  is  due  doubtless  to  the  conditions  of  tension  of  the 
tissues.  Tlie  smaller  glol)ules  also  show  a  similar  disposition 
to  be  arranged  in  layers  in  tlie  same  direction :  they  are 
invariably  punctate  or  spherical. 

Tangential  sections  demonstrate  that  minute  drops  are 
also  contained  in  the  cytoplasm  of  the  corneal  corpuscles, 
extending  into  the  processes  of  the  cells,  and  showing  a 
polar  arrangement  near  the  nucleus,  as  pointed  out  by  His 
and  Yirchow. 

Immediately  l)eneath  Bovv'man's  membrane  the  stain  is 
limited  to  the  same  extent,  but  each  succeeding  lamella  is 
affected  a  little  farther  towards  tlie  peiiphery,  so  that  in 
transverse  sections  a  kind  of  staircase  arrangement  is  seen. 
The  deeper  layers  are  usually  less  affected  towards  the  centre 
of  the  cornea,  and  the  density  of  the  deposit  also  diminishes 
from  before  backwards,  so  that  the  middle  layers  of  the 
substantia  propria  are  little  stained  or  not  at  all.  Even 
under  these  circumstances,  however,  there  is  a  further 
increase  in  the  deepest  layers,  but  the  stain  is  not  here  so 
uniforndy  distributed,  witli  the  single  exception  that  it  is 
invariably  extremely  dense  upon  the  surface  of  Descemet's 
mendjrane.  "With  a  low  power,  and  particularly  in  thick 
sections,  Descemet's  mendjrane  seems  to  be  much  involved, 
but  with  a  higher  power  and  in  thin  sections  it  is  obvious 
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that  it  escapes  entirely  in  reality,  tlie  dense  deposit  being 
only  upon  the  anterior  surface. 

It  is  therefore  obvious  that  the  clearer  peripheral  ring  of 
cornea  is  not  entirely  unaffected,  but  is  comparatively  clear 
owing  to  the  absence  of  liowman's  membrane  and  the  slighter 
implication  of  the  more  superficial  layers  of  the  substantia 
propria  due  to  the  staircase  arrangement. 

-Ueyond  the  true  corneal  margin  there  is  a  limiting 
area  of  sclerotic  which  T  have  never  seen  atlected.  Beyond 
this,  however,  there  is  fre(piently  some  deposition  of  fatty 
material  in  the  deeper  layers  of  the  sclerotic. 

Slight  deposition  of  fat  is  almost  invarialjly  seen  in  the 
roots  of  the  ciliary  processes.  This  is  probably  physio- 
logical. 

Using  Sudan  III  or  Scharlach  li  as  indicators,  it  is 
found  that  the  material  is  insoluble  in  water,  dilute  acetic 
acid,  Miiller's,  Marchi's,  Flemming's,  and  Hermann's  solu- 
tions, &c.,  and  that  it  is  soluble  in  absolute  alcohol,  ether, 
chloroform,  xylol,  &c.  Thus,  after  staining  with  Sudan  III 
and  immersion  for  half  a  minute  in  absolute  alcohol,  scarcely 
a  trace  of  the  stain  remained,  no  globules  could  be  seen,  and 
the  lamella!  had  the  appearance  of  normal  lamella?.  Similar 
treatment  for  half  a  minute  in  ether  resulted  in  total  dis- 
appearance of  the  stain  and  the  areas.  Hence  arcus  senilis 
cannot  be  demonstrated  in  paraffin  or  celloidin  sections. 

The  globules  can  be  dissolved  out  and  restained  upon  the 
slide.  Thus,  a  section  was  stained  with  Sudan  III  and 
niuunted  in  70  per  cent,  alcohol,  covered  with  a  cover-glass, 
and  watched  under  the  microscope.  xV  small  cpiantity  of 
absolute  alcohol  was  placed  upon  one  side  of  the  cover-glass 
and  drawn  through  by  means  of  blotting-paper.  This  Avas 
followed  by  a  small  dose  of  ether.  The  stain  was  rapidly 
dissolved  out.  The  section  was  then  restained  with  Sudan  III 
upon  the  slide,  the  ether  having  CA'aporated.  Many  oil- 
globules  were  seen  hanging  about  the  anterior  surface  of  the 
epithelium,  well  stained  by  the  dye. 

Fresh    sections  were  stained  by   various  solutions    con- 
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tainiiig  f»smic  acid,  for  varying  lengtlis  of  lime.  No  definite 
staining  was  obtained  with  2  per  cent,  osniic  acid,  unless  it 
was  allowed  to  gradually  dr}',  in  which  case  the  whole 
section  became  black.  It  is  known  that  osmic  acid  acts  best 
after  previous  treatment  of  the  sections  with  hardening 
reagents — 2  per  cent,  osmic  acid,  after  treatment  of  the 
section  with  70  per  cent,  alcohol,  failed  to  stain  the  deposit. 
Sections  were  placed  in  large  quantities  of  Marchi's  solution, 
Flcmming's  solution,  and  Hermann's  solution,  and  examined 
at  intervals  from  24  hours  to  3  weeks,  being  mounted  in 
glycerin.  In  no  case  was  there  any  true  reduction  of  the 
osniic  acid.  The  neighbourhood  of  the  arcus  certainly 
showed  a  blackish  appearance,  but  this  was  apparently  due 
to  a  diflerence  in  the  relative  refractility  of  the  globules  and 
the  surrounding  tissues,  for  under  a  high  power  it  was  seen 
tliat  the  blackness  disapj^eared  on  slight  alterations  of  focus. 
Furtlier,  after  such  treatment  the  arcus  readily  dissolved  out 
wlien  treated  with  ether,  leaving  no  trace  behind;  and  the 
l)lackened  sections,  when  mounted  in  Canada  Imlsam  in  the 
usual  manner,  could  not  have  been  distinguished  from 
normal  cornerc.  Tliere  can,  therefore,  have  l)een  no  true 
reduction  of  the  osmic  acid. 

Fresh  sections  were  treated  by  Bolton's  modification  of 
the  Weigcrt-Pal  method  (25) ;  i.e.,  tliey  were  placed  in  1  per 
cent,  osmic  acid  for  a  few  minutes,  then  in  ammonium 
iuol}bdate  solution  overnight,  stained  black  with  Kult- 
schitzky's  luematoxylin,  and  difl'erentiated  in  Pal's  solution. 
]jy  this  means  tlie  arcus  was  stained  Ijlack.  The  stain  was 
removed  on  treatm(3nt  with  ether. 

l^^xperiments  were  made  to  see  if  the  globules  contained 
phosi>horus.  For  this  purpose,  Macallum's  very  accurate 
modification  of  Lilienfeld  and  Monti's  method  was  used  (26). 
Sections  were  immersed  in  ammonium  molybdate  solution 
for  24  hours  in  an  incubator  at  oo'""  C. ;  they  were  tlien 
dijjped  in  4  per  cent,  solution  of  ])henylhydrazin  hydro- 
cldoride,  washed  in  water,  stained  in  Sudan  III,  and 
mounted  in  glycerin.     The  distributictn  of  phosphorus  in  the 
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tissues  was  adiniral)ly  sliowii.  The  arcus  showed  no  trace, 
but  was  well  stained  by  the  Sudan  III.  Sections  similarly 
treated,  but  not  counter-stained  with  Sudan  IIT,  also  showed 
the  absence  of  phosphorus  from  the  globules. 

On  the  hypothesis  that  the  material  was  fatty,  an 
attempt  was  made  to  saponify  the  fat  upon  the  slide.  The 
section  was  mounted,  without  covering,  in  70  per  cent, 
alcohol.  A  snuill  piece  of  metallic  sodium  was  then  placed 
in  the  fluid  near  the  section  and  the  reaction  watched  under 
the  microscope.  By  this  means  sodium  ethylate  (CoHj'ONa), 
with  some  sodium  Indrate  (NaOH),  was  produced.  The 
former  is  capable  of  saponifying  fats  in  the  cold.  A  large 
crop  of  acicular  crystals  (?  CoH3'ONa)  was  formed,  and  the 
globules  of  the  arcus  disappeared. 

Fresh  sections  stained  with  Lugol's  solution  (iodine  dis- 
solved in  1  per  cent,  solution  of  potassium  iodide)  stained 
the  globules  yellow,  as  is  the  case  with  most  tissues.  There 
was  no  trace  of  amyloid  reaction. 

Remarks, — Canton  (27)  states  that  Bowman's  membrane 
is  unaltered.  This  is  inaccurate :  as  shown  above,  it  is  the 
main  cause  of  the  densest  part  of  the  arcus  senilis. 

He  further  states  (28)  that  there  is  a  slight  elevation  of 
the  cornea  at  the  site  of  the  arcus.  This  is  also  inaccurate : 
but  there  is  an  undoubted,  though  usually  slight,  diminution 
in  the  thickness  of  the  cornea  peripheral  to  the  arcus.  The 
contrast  probably  led  to  the  error.  This  slight  thinning  of 
the  cornea  outside  the  arcus  points  to  a  condition  of 
sclerosis  as  a  constant  accompaniment  of  the  degeneration. 
If  this  be  so,  it  is  interesting  in  connection  with  those  rare 
cases  of  Peripheral  Sclerosis  and  Peripheral  Atrophy  (Kand- 
sclerose  and  Pandatrophie)  which  Puclis  (29)  has  recently 
described,  and  which  only  occur  in  association  with  a  pre- 
viously established  arcus  senilis.  In  these  cases  there  is 
marked  thinning  of  the  cornea  outside  the  arcus,  which  may 
be  localised  or  may  involve  the  whole  ring  round  the  cornea. 
It  sometimes  leads  to  ectasia,  and  consequent  axial  myopia. 
It  is  not  usually  preceded  by  intlammation.  and  is  not  an 
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ulceration,  l)ut  a  true  sclevosis.  It  is  to  be  (listiiiguished 
from  transient  "  Delle,"  which  are  described  at  the  peri- 
phery, and  also  from  Schmidt-Eimpler's  (30)  chronic  peri- 
pheral "  Furchenkeratitis,"  which  is  central  to  the  arcus. 
Tn  one  of  the  four  cases  described  by  Fuchs,  one  eye  was 
i-emoved  for  glaucoma,  and  was  examined  microscopically. 
The  sclerosed  area  formed  a  complete  gutter  round  the 
cornea,  which  "vvas  ectatic.  Bowman's  membrane  ceased 
2  mm.  from  the  edge,  which  is  perpendicular  on  the  corneal 
side  and  sloping  on  the  scleral  side.  Tlie  gutter  was 
O'oo  mm.  wide,  and  the  cornea  at  this  part  only  0*57  mm. 
thick.  Outside  Bowman's  membrane  the  tissue  was  a 
looser  connective  tissue  containing  blood-vessels,  there  Ijeing 
a  gradual  transition  from  the  lamellae  into  this  tissue.  The 
epitlielium  was  continuous  over  the  surface,  being  of  corneal 
type  to  the  central  edge  and  conjunctival  over  the  floor,  and 
thicker  there  owing  to  protection  from  pressure.  Descemet's 
mendjrane  was  normal.  Fuchs  speaks  of  the  appearances  as 
indicating  a  "  vorgeschobene  Limbus."  The  same  appear- 
ance of  an  invasion  of  the  cornea  by  the  conjunctiva  of  the 
limbus,  leading  to  absorption  of  Bowman's  membrane,  strikes 
one  when  examining  an  ordinary  arcus  senilis,  but  I  have 
been  unable  to  convince  myself  that  Bowman's  membrane 
ends  more  centrally  in  these  cases  than  normally.  It  is 
difficult,  even  under  the  microscope,  to  accurately  hx  tliC 
limits  of  cornea  and  sclera,  and  the  oidy  constant  point  to 
measure  from  is  the  spot  where  Descemet's  membrane  splits 
up  at  the  ligamentum  pectinatum  iridis.  Measured  from 
this  spot.  Bowman's  membrane  does  not  end  appreciably 
nearer  the  centre  than  in  the  normal  eye. 

Canton  (31)  also  refers  to  an  encroachment  of  the  con- 
junctiva upon  the  cornea,  and  states  that  it  is  greatest  at 
the  upper  part.  He  quotes  Wharton  Jones's  (32)  accurate 
observation  that  the  conjunctiva  here  "  appears  in  its  inde- 
pendent form,  with  its  corion  fully  developed."  He  also 
divides  the  arcus  into  two  parts — "the  outer  having  a 
grayish-white  or   du-:ky  lint,  the  inner  one  being  milky  in 
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colour.  These  are  separated  from  each  other  by  a  clear, 
unatl'ected  line  ol'  cornea,  and  tlirougli  Avliich  tlic  iris  can 
be  distinctly  seen."  He  further  quotes  Mackenzie  (33)  as 
referring  to  this;  and  the  ol)servation  is  to  some  extent  sub- 
stantiated by  the  deep-lying  ailection  of  the  sclerotic  in 
Sudan-stained  sections. 

Canton's  illustrations  give  very  accurate  representations 
of  what  is  seen  in  unstained  sections  under  the  microscope, 
with  the  exception  of  the  first,  in  which  he  depicts  tlie  arcus 
as  a  pyramidal  opacity  with  the  apex  downwards,  and  Bow- 
man's membrane,  unaltered,  extending  far  beyond  it  peri- 
plierally. 

It  is  difficult  to  reconcile  my  obser\ations  witli  those  of 
Fuchs  and  Leber,  but  in  all  probability  they  examined  later 
conditions  of  the  affection,  or  cases  in  whicli  other  degene- 
rative changes  were  present,  masking  the  true  arcus,  whicli 
would  have  disappeared  in  the  specimens  mounted  in  Canada 
balsam. 

The  conclusions  arrived  at  by  ]\Ir.  Tweedy  and  Mr.  Treacher 
Collins  are  chiefly  explical.de  by  the  behaviour  of  the 
globules  to  osmic  acid.  Even  Takayasu,  whose  results  I  con- 
firm for  the  most  part,  states  that  the  globules  stain  with 
osmic  acid,  though  with  difficulty.  1  agree  that  they  become 
blacker,  but  this  is  no  evidence  of  a  true  fat  stain,  for  I  have 
proved  that  the  osmic  acid  is  not  reduced.  This  result  in- 
troduces a  complication  into  the  explanation  of  the  action  of 
Sudan  III  and  Scliarlach  li.  It  has  been  shown  by  Alt- 
mann  and  others  (34)  that  osmic  acid  only  stains,  i.e.,  is  only 
reduced  by  fats  which  are  glycerides  of  the  chemically  un- 
satisfied acrylic  series  of  acids  (C,jHou_i '  COOH),  of  which 
olein  is  the  commonest  representative  in  animal  tissues. 
Sudan  III  was  first  used  by  Daddi  (35),  the  idea  of  its 
utility  for  microscopic  purposes  being  derived  from  the  fact 
that  it  was  used  commercially  for  staining  fatty  preparations, 
c.fj.,  pomades,  &c.  The  nature  of  the  dye  and  of  its  congener 
Scliarlach  li,  which  is  chemically  azo-orthotoluol  azo-/3- 
naplilhol — 


154  AHCDS   S;ENILIS. 


\    y — CHs  V     y       CH3 


J10-f^^\ 


(Sudan  III  having  the  same  formula,  except  that  the  two 
H's  have  not  been  replaced  by  (CHo)  groups)  has  been 
Avorked  out  by  Michaelis  (3G).  He  explains  their  action 
upon  the  same  principle  as  that  of  osmic  acid,  viz.,  that 
reduction  of  the  stain  is  brought  about  l)y  the  action  of 
fatty  acids  of  the  acrylic  series.  If  this  is  true  v/e  should 
expect  osmic  acid,  Sudan  III,  and  Scharlach  It  to  invariably 
act  in  the  same  manner.  This  is  not  the  case  with  arcus 
senilis,  and  we  are  forced  to  the  conclusion,  either  that  there 
is  some  flaw  in  the  chemistry  of  the  action  of  these  stains, 
or  what  is  more  probable,  that  osmic  acid  is  more  stable  than 
the  aromatic  stains,  which  are  reduced  by  a  smaller  amount 
of,  or  by  less  potent  members  of,  the  acrylic  series. 

It  was  thought  possible,  on  account  of  the  common  occur- 
rence of  cholesterin  in  senile  degenerations,  that  the  fat- like 
material  might  be  a  cholesterin  ester,  or  ethereal  salt  of  a 
fatty  or  other  acid.  These  bodies  occur  in  large  quantities 
in  lanoline.  The  supposition  was  improbable  a  priori,  for 
most  cholesterin  esters  are  insoluble  in  alcohol.  On  saponi- 
flcation  they  are  split  into  the  acid  and  cholesterin,  which  is 
an  alcohol  with  the  formula  C^jH^g-OH.  It  was  just  possible, 
if  they  were  present,  that  cholesterin  would  crystallise  out  in 
its  typical  form  upon  the  slide,  when  the  section  was  treated 
with  sodium  cthylatc.     Tliis,  however,  did  not  occur. 

Most  fats  are  not  readily  soluble  in  alcohol,  and  the 
globules  of  the  arcus  senilis  show  less  solubility  in  it  than 
in  ether,  but  probably  more  than  most  fats. 

In  conclusion  it  may  be  stated  that  the  arcus  senilis  is 
probably  a  fatty  degeneration  of  the  substantia  propria  of 
the  cornea,  the  exact  chemical  nature  of  the  fatty  material 
Ijeing  still  undetermined. 
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A  EEPORT  OF  THE  CASES  IN  WHICH  HAAB'S  MAGNET  WAS 
USED  FOR  THE  EXTRACTION  OF  FOREIGN  BODIES 
FROM  THE  EYE  AT  THE  ROYAL  LONDON  OPHTHALMIC 
HOSPITAL. 

By  A.  Ferguson  MacCallan,  F.R.C.S.,  Eng., 

Senior  Houf>c  Surgeon,  Iioi/al  London  Oplitludmic  Hoqiital. 

In  the  following  paper  all  the  cases  have  been  reported  in 
which  foreign  Ijodies  were  removed  from  the  eye,  directly  or 
indirectly  by  Haab's  magnet,  up  to  the  end  of  July,  1901. 
The  cases  which  came  under  the  care  of  Mr.  Holmes  Spicer 
haAC  already  been  collected  and  published  elsewhere,  but  it 
has  been  thought  ^^'ell  to  include  all  the  cases  in  order  that  a 
coiuplete  report  might  be  given : — 

Case  1. — George  8.  was  admitted  under  the  care  of  Mr.  Tay 
at  Moorfields  on  January  10,  1900.  His  L.  eye  had  been 
penetrated  by  a  piece  of  steel  5  hours  before  admission.  There 
was  found  to  be  a  small  wound  at  the  inner  part  of  the  cornea, 
and  a  bead  of  vitreous  was  oozing  from  it.  The  iris  was 
entangled  in  the  wound.  Through  a  small  hole  in  the  iris  the 
opaque  lens  could  be  seen.  On  the  following  day  Haab's  magnet 
was  applied  by  Mr.  Collins  ]  this  Ijrought  the  f.  b.  forwards, 
presumably  from  the  posterior  part  of  the  vitreous,  and  caused 
the  iris  to  bulge  anteriorly.  An  incision  was  made  through  the 
sclerotic  on  the  nasal  side  of  the  globe  behind  the  ciliary  body ; 
the  terminal  of  the  small  magnet  was  inserted,  and  the  f.  b.  was 
withdrawn. 

About  a  year  after  the  accident  there  was  found  to  be 
ai)hakia.  A  thickened  capsule  remained,  which  was  somewhat 
adherent  to  the  iris  ;  this  capsule  was  needled.  With  a  correct- 
ing gl'iss  he  now  gets  6/G  and  J.  1. 

If  in  this  case  localisation  by  means  of  X-rays  had  been 
carried  out,  it  is  probable  the  f.  I),  might  have  been  drawn 
throngli  the  opacpie  Icii.s  into  the  a.  c.  by  Haab's  magnet  without 
any  necessity  for  the  use  of  tlie  small  magnet. 
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Case  li. — William  \l.,  .Tt.  28.  A  piece  of  steel  penetrated 
L.  globe  4  weeks  previous  to  julniissioii.  lie  had  attended 
another  ophthalmic  hospital,  where  a  small  magnet  had  Ijeen 
tried  nnsiicccssfully,  and  where  excision  had  been  recommended. 
When  seen — December  20,  1899 — there  was  a  corneal  wound  to 
the  inner  side,  and  a  nebula  just  above  the  centre  of  the  cornea  ; 
there  were  also  definite  signs  of  iritis.  The  lens  was  clear  ; 
there  were  vitreous  opacities.  V.  L.  =  fingers  at  4  feet.  The 
tension  was  diminished. 

On  introducing  the  patient  to  ITaab's  magnet,  the  f.  b.  was 
drawn  just  over  the  pupillary  border  of  the  iris,  ])ut  fell  back  again. 
Owing  to  failure  of  the  current  the  small  magnet  could  not  bo 
used,  and  further  operation  was  deferred.  Later,  the  patient 
was  X-rayed,  and  the  f.  b.  localised  at  the  back  of  the  vitreous. 
Haab's  magnet  being  applied  by  Mr.  Holmes  Spicer — Jaiui- 
ary  13,  1900 — the  f.  b.  was  drawn  into  the  a.  c.  After  a  corneal 
section  had  been  made  with  a  keratome,  the  small  magnet 
withdrew  the  particle.  Some  lens  matter  was  curetted ;  it  was 
also  necessary  to  perform  a  small  iridectomy. 

The  patient  was  seen  on  January  20  of  this  year.  He  was 
found  to  have  a  thick  capsular  membrane,  through  which  the 
details  of  the  fundus  could  not  be  .seen.     Projection  was  perfect. 

V.  L.  c  sph.  +  10  =  6  60.     Field  good. 

Case  3. — George  B.  came  to  the  hospital  on  May  10,  1901, 
and  was  seen  by  Mr.  Flemming  in  the  0.  P.  Department.  He 
had  been  chipping  a  steel  bar  that  morning,  when  a  small  piece 
of  metal  flew  into  his  L.  eye.  There  was  found  to  be  a  small 
corneal  wound  situated  between  the  centre  of  the  cornea  and  the 
highest  part  of  the  corneal  periphery,  there  was  much  injection, 
there  was  iritis,  and  the  lens  was  wounded.  The  patient  was  at 
once  taken  to  the  theatre,  and  Haab's  magnet  applied.  The 
f.  b.  was  drawn  through  the  lens  and  thi'ough  the  upper  part  of 
the  undilated  pupil ;  the  iris  prolapsed  slightly  after  the  exit  of 
the  f.  b.  through  the  wound,  and  the  prolapse  was  snipped  off. 
A  good  deal  of  inflammation  succeeded  the  operation,  and  the 
lens  vegetated  through  a  rent  in  the  anterior  capsule.  In  a  few 
days  tension  became  normal,  and  the  eye  quieted  down.  The 
man  M'as  then  discharged  from  the   hospital,    and  kept  under 
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obsorviitioii  in  the  0.  P.  Department.  On  June  IG  he  was 
rc-a<lniittecl  into  the  hospital,  as  the  lens  had  l)ccome  broken  up 
to  some  extent,  and  it  became  necessary  to  remove  it.  This  was 
accordingly  done  by  curette  evacuation.  The  eye  again  became 
quiet,  and  he  was  discharged.  On  July  2  the  eye  was  irritable, 
and  there  was  some  injection  ;  there  was  also  some  irritation  of 
the  unwounded  eye  ;  he  was  therefore  re-admitted  for  the  detach- 
ment of  an  anterior  synechia  which  had  formed.  At  this  opera- 
tion the  capsular  membrane,  which  was  left  after  the  curette 
evacuation,  was  needled,  and  a  free  opening  was  made.  The 
patient  was  seen  again  on  September  10,  1901,  and  he  was  found 
to  read,  with  correction  for  his  aphakic  condition,  6/6  and  J.  1. 

Case  4. — Charles  S.,  ?et.  30,  was  struck  in  the  L.  eye  by  jsl 
chip  of  steel  from  the  face  of  a  hammer,  14  days  before  coming 
to  the  hospital.  When  seen  by  Mr.  Holmes  Spicer  there  was 
much  conjunctival  injection.  In  the  upper  and  outer  quadrant 
of  the  corneo-scleral  margin  was  a  wound  in  which  the  iris  was 
entancrled.  The  lens  was  clear.  There  was  much  hoemorrhao:e 
into  the  vitreous.  V.  L.  =  6/36.  At  the  outer  can  thus,  beneath 
the  conjtuictiva,  a  small  swelling  could  be  seen.  The  skiagraj^h, 
which  was  taken,  localised  the  f.  b.  in  the  region  of  the  swelling 
about  6  mm.  deep.  On  the  day  after  his  admission,  Ma}^  12, 
1900,  Haab's  magnet  was  applied  to  the  globe  withotit  causing 
any  pain ;  when  applied  to  the  outer  canthus  the  patient 
experienced  pain  at  once,  and  the  conjtmctiva  bulged  forward. 
The  conjunctiva  was  divided  over  the  region  of  the  swelling,  and 
extraction  with  the  small  magnet  was  attempted  without  success. 
On  again  applying  Haab's  magnet  the  foreign  body  appeared 
between  the  lips  of  the  conjunctival  wound,  and  was  extracted 
with  forceps.  He  was  discharged  from  the  hospital  on  May  21. 
V.  L.  =  6  60,  when  the  condition  was  : — Ftuidus  obscured  by 
vitreous  haemoiihages  ;  iris  still  somewhat  adherent  to  the 
corneal  wound.  The  patient  was  seen  on  February  23,  1901, 
when  \.  was  foiuid  to  be  6  6,  partly.  There  was  a  large  scar  in 
the  outermost  periphery  of  the  fundus.  In  this  case  the  f.  b. 
mast  have  passed  through  the  corneo-scleral  ring,  the  ciliary 
body,  the  vitreous,  and  the  sclerotic. 

Size  of  f.  b.  -  8-5  mm.   x  5  5  mm.   x   3  mm. 
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Case  5.-— Oh  May  '20,  1001,  Homy  S.  was  a<liniite(l  ijiio  ilic 
hospital.  lie  had  been  struck  in  the  II.  eye  14  days  ago  hy  a 
piece  of  steel  from  the  face  of  a  hammer.  There  was  considei- 
able  injection,  and  a  small  wound  in  the  lower  part  of  the 
cornea ;  a  small  hypopyon  was  present ;  there  was  iritis,  and 
some  posterior  synechiic  externally.  The  lens  was  completely 
opaque.  V.  =  hand  movements.  The  patient  had  been  X-rayed 
while  an  0.  P.,  and  a  spicule  of  steel,  3  nun.  long,  had  been 
detected  in  the  lens  behind  the  iris  in  the  situation  where  it  was 
adherent  to  the  lens  capsule.  With  a  needle  Mr.  Flemming  tore 
through  the  anterior  capsule  of  the  lens.  This  mancjeuvre 
brought  the  f.  b.  into  view ;  a  peripheral  corneal  incision  was 
made,  and  a  terminal  of  the  small  magnet  was  introduced  into 
the  a.  c.  This,  however,  failed  to  remove  the  f.  b.  The  patient 
was  then  intioduced  to  Haab's  magnet,  which  withdrew  the  f.  1). 
without  difficulty.  The  lens  matter,  which  was  found  to  be 
fairly  fluid,  was  removed  by  curette  evacuation.  The  patient 
was  discharged  after  a  fortnight  with  the  eye  quiet ;  the  pupil 
was  fairly  dilated,  and  there  was  some  soft  matter  in  the  pupil- 
lary area.  Six  weeks  after  the  operation,  after  correction  for 
the  aphakic  condition,  he  was  able  to  read  6/9  and  J.  1.  His  field, 
as  taken  by  the  perimeter,  was  normal. 

Case  6. — AVm.  B.,  a^t.  42,  first  came  to  the  hospital  on 
September  9,  1897,  having  been  struck  in  his  L.  eye  with  a 
piece  of  steel  from  a  tool  10  weeks  before.  There  was  a  scar 
on  the  cornea,  the  lower  part  of  the  lens  was  opaque,  no  details 
of  the  fundus  could  be  seen.  The  eye  remained  quiet,  and  he 
was  watched  for  a  period  of  three  months ;  no  operation  was 
thought  advisable,  as  there  was  no  evidence  of  the  presence  of  a 
foreign  body  in  the  eye,  and  he  ceased  to  attend.  He  returned 
to  the  hospital  in  September,  1899.  On  examination  the  eye 
was  quiet ;  the  lens  was  partly  opaque ;  a  red  reflex  was  obtained 
from  the  upper  part  of  the  fundus,  but  no  foreign  body  was 
seen.  On  November  3,  the  f.  b.  was  localised  by  the  aid  of 
X-ra^'S  in  the  globe,  situated  on  a  horizontal  plane,  running 
1  mm.  below  the  lower  margin  of  the  cornea,  and  7  mm.  back 
from  the  plane  of  the  centre  of  the  cornea,  almost  in  the  middle 
line.     On  November  5,  the  condition  of  the  eye  was  as  follows  : 
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Some  general  conjunctivitis;  no  vi8il)lc  wound  ;  pupil  irregular 
but  active ;  lens  opaque ;  no  red  fundus  reflex.  The  patient 
was  under  the  case  of  Mr.  Holmes  Spicer.  On  introducing  the 
patient  to  Ilaah's  magnet  the  f.  h.  was  drawn  into  the  a.  c. 
iiid  removed  l»y  the  small  magnet,  after  a  corneal  section  had 
been  made.  The  patient  was  discharged  at  the  end  of  a  week 
with  the  eye  in  a  perfectly  (piiescent  condition.  On  December 
19  he  was  readmitted.  The  pupil  Avas  irregular,  but  fairly 
active.  The  lens  had  absorbed  and  a  dense  capsular  membrane 
in  the  pupillary  area  remained.  No  details  of  the  fundus  could 
be  seen. 

V.  L.  c  sph.  +  10  =  6/60  T.  =  normal.  Projection  good. 
The  capsule  was  needled,  and  a  good  central  opening  made. 
The  patient  continued  to  attend  as  an  out-patient  till  Felnniaiy 
10,  1900,  when  his  V.  L.  was  c  +  13  D  =  6  9. 

Case7.— Thos.  T.,  aet.  27,  on  May  23,  1900,  the  L.  globe 
was  penetrated  by  a  chip  of  steel  from  a  lathe.  He  had  had 
very  little  pain  or  inconvenience  since  the  accident.  AVhen  seen 
at  Moorfields  on  July  1,  by  Mr.  Holmes  Spicer,  he  was  found  to 
have  a  corneal  scar,  and  a  traumatic  cataract.  The  pupil  was 
dilated  luider  atropine,  and  the  eye  was  fairl}^  quiet.  Xo  red 
reflex  was  obtained  from  fundus.  V.  L.  =  hand  movements.  A 
f.  1).  was  localised  by  the  aid  of  X-rays  in  the  vitreous  r3  cm. 
behind  the  centre  of  the  cornea. 

On  July  4,  the  extraction  of  the  f.  1).  was  attempted.  The 
patient's  head  being  put  on  a  level  with,  and  at  a  distance  of  a 
few  feet  from  Haab's  magnet — the  electric  current  was  switched 
on  gradually.  At  the  same  time  the  patient's  eye  was  approached 
to  the  terminal,  and  he  at  once  experienced  pain.  The  f.  b.  was 
seen  to  come  forward  through  the  lens,  and  to  take  up  a  position 
on  the  lower  pupillary  border  of  the  iris. 

The  patient,  who  had  previously  been  sitting  on  a  stool  in  front 
(;f  the  magnet,  was  transferred  to  the  operating  table.  At  this 
point  the  foreign  body  disappeared  from  view.  An  incision  was 
made  with  a  keratome  at  the  lowest  part  of  the  corneo-scleral 
ring.  The  curved  terminal  of  the  horse-shoe  magnet  was  intro- 
duced into  the  a.  c,  and  the  f.  b.  was  drawn  over  the  pupillary 
border  of  the  iris,  and  removed.     Some  lens  matter  was  evacuated 
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with  a  curette ;  a  little  infiltrated  vitreous  was  also  removed. 
On  the  patient's  discharge,  July  15,  the  eye  was  quite  quiet,  and 
the  remainder  of  the  lens  matter  was  becoming  absorbed. 

On  December  10,  Dr.  Edgar  Stephenson,  of  Liverpool,  under 
whose  care  the  patient  originally  was,  most  kindly  sent  me  a 
note  as  to  his  condition.  The  pupil  was  quite  clear;  the  lens 
matter  was  all  absorbed,  but  there  were  some  capsular  remains 
in  the  periphery. 

Vcsph.  +  11  D  =  6/9. 
c  sph.  +  15  D  =  J.  1. 

The  patient  had  been  back  at  work  for  some  months,  and  has 
had  no  trouble  of  any  kind  with  his  eye. 
Size  of  f.  b.  =  (6*5  x  2  x  1)  mm. 

Case  8. — Manning  H.  was  struck  in  R.  E.  by  a  chip  when 
using  hammer  and  chisel  on  April  30,  1901.  He  came  to  the 
hospital  on  May  4,  and  was  admitted  under  the  care  of  Mr. 
Lang.  The  eye  was  quiet ;  there  was  a  small  corneal  wound 
in  the  upper  and  inner  quadrant  of  the  cornea  near  its  margin. 
There  was  no  iritis,  the  lens  was  opaque.  On  May  8  the  f.  b. 
was  localised  accurately  by  the  X-rays.  It  was  found  to  be 
behind  the  lens  on  its  nasal  side,  about  the  level  of  the  lower 
border.  The  pupil  was  dilated  with  atropine  but  full  mydriasis 
was  not  obtained.  The  f.  b.  was  drawn  forwards  from  its 
position  by  Haab's  magnet  to  the  lower  and  inner  quadrant  of 
the  iris  where  a  bulging  was  produced.  All  attempts  to  dis- 
engage the  f.  b.  from  the  iris  and  bring  it  into  the  pupillary 
area  failed  during  the  use  both  of  Haab's  and  the  small  magnet. 
The  patient  was  placed  upon  the  table  and  a  peripheral  incision 
was  made  with  the  keratome  below,  at  the  corneo-scleral  junction. 
Iris  and  f.  b.  at  once  prolapsed.  The  f.  b.  was  removed  \Wth  the 
small  magnet  and  a  small  iridectomy  was  done.  On  the 
15th  June,  with  a  low  astigmatic  correction,  the  patient  read 
6/6  and  J.  1.  The  condition  of  the  eye  was  as  follows  : — The  iris 
was  adherent  below  to  the  keratome  wound,  there  was  some 
slight  lenticular  opacity — and  very  fine  vitreous  opacities.  The 
patient  complained  of  some  asthenopia  when  reading. 

Case  9. — Thomas  C,   set.   47,  was  admitted  to  Moorfields 
under   the   care  of   Mr.    Treacher   Collins,  on   May   14,    1900. 
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Three  weeks  previously  a  steel  splinter  had  penetrated  the  L. 
eye  while  chipping  brickwork.  He  had  pain  at  the  time  and 
this  was  getting  woise.  Many  years  previously  he  had  had  an 
injury  to  the  same  eye  which  left  a  small  scar  in  the  sclerotic,  at 
the  inner  side  of  the  cornea.  On  examination  he  was  found  to 
have  some  injection  of  the  conjunctiva.  There  was  a  wound  in 
the  upper  hemisj^here  of  the  cornea.  Corresponding  to  this  was 
a  notch  on  the  edge  of  the  iris.  V.  L..  =  6/60.  The  patient  was 
introduced  to  Haab's  magnet,  which  caused  the  f.  b.  to  traverse 
the  lens  and  bulge  forward  the  iris.  This  occurred  after  several 
separate  trials  of  the  magnet. 

A  corneo-scleral  incision  was  made  with  a  keratome,  and  an 
attempt  was  made  to  extract  the  f.  b.  with  the  horse-shoe 
magnet.  This  was  unsuccessful  l)ecause  the  piece  of  steel  had 
fallen  down  behind  the  iris  and  was  not  in  the  a.  c.  The  patient 
was  then  anaesthetised,  an  iridectomy"was  done^  and  the  f.  b.  was 
removed  with  the  small  magnet.  As  a  result  of  the  operation  a 
traumatic  cataract  developed.  He  was  admitted  for  the  extrac- 
tion of  this  on  October  17,  1900;  this  was  done,  with  iridectomy, 
and  in  due  course  he  was  discharged  from  the  hospital.  I  saw 
him  again  at  the  end  of  January  of  last  year ;  in  the  pupillary 
area  there  was  fine  capsule,  to  which  the  iris  was  adherent  in 
places,  the  fundus  was  healthy,  the  field  was  good.  The 
refraction,  as  obtained  by  retinoscopy,  was  -f  18  D. 

V.  L.  c  sph.  -f  17  D  =  6/12.     c  sph  -f  21  D  =  J.  1. 

In  this  case  the  f.  b.  was  not  located  by  X-rays.  Had  this, 
been  done  injury  to  the  lens  might  have  been  avoided. 

Case  10. — Edward  G.  was  admitted  under  the  care  of 
Mr.  Collins,  on  August  29,  1901.  He  had  been  wounded  in 
the  R.  E.  by  a  chip  of  metal  from  a  steel  hammer  a  week 
previously.  There  was  a  wound  in  the  ciliary  region,  and 
haemorrhage  into  vitreous  and  a.  c.  It  was  not  known  whether 
the  f.  b.  was  present  or  not. 

The  patient  was  introduced  to  Haab's  magnet  and  the 
sclerotic  was  seen  to  bulge  slightly  in  the  neighbourhood  of  the 
old  wound.  An  incision  was  made  through  the  sclerotic  at  this 
point  and  the  f.  b.  was  removed  by  the  small  magnet. 

A  little  vitreous  was  lost. 
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I  saw  the  patient  a  month  after  the  operation  ;  the  lens  was 
clear,  and  V.  =  G/12.  In  this  case,  although  the  actual  removal 
of  the  f.  1).  was  effected  by  the  small  magnet,  Haab's  magnet 
played  the  chief  part.  The  f.  b.  previous  to  operation  occupied 
an  unknown  position  in  the  vitreous,  whence  it  was  drawn  into 
such  a  situation  that  the  use  of  the  small  magnet  became 
possible  (after  an  incision  in  the  sclerotic  had  been  made) 
without  disturbing  the  vitreous  by  its  terminal.  In  fact,  ])efore 
Haab's  magnet  was  applied  it  was  not  actually  known  that  any 
f.  b.  was  present  in  the  globe. 

Case  11. — Wm.  N.,  set.  16,  under  the  care  of  Mr.  Holmes 
Spicer.  On  March  16,  1900,  a  piece  of  steel  flew  into  the 
patient's  L.  E.  from  a  chisel.  He  was  found  to  have  a  scar  at 
the  outer  part  of  the  cornea,  a  hypopyon,  and  iritis.  Both 
cornea  and  lens  had  been  wounded ;  there  was  a  dull  red  fundus 
reflex  only ;  projection  was  good.     V.  =  hand  movements. 

On  March  20  the  hypopyon  had  disappeared.  The  f.  b. 
was  localised  in  the  "v-itreous,  1*2  cm.  behind  the  centre  of  the 
cornea,  and  4  mm.  to  temporal  side.  A  few  days  later  the 
patient  was  introduced  to  Haab's  magnet,  and  the  f.  b.  was 
drawn  (without  further  wound  of  the  lens)  into  the  a.  c.  through 
the  lower  periphery  of  the  iris.  Probaljly  it  came  through 
the  zonule.  A  section  was  made  with  a  keratome,  and  on 
inserting  the  ciu'ved  terminal  of  the  horse-shoe  magnet,  the 
f .  b.  adhered  to  it,  and  was  removed.  When  the  patient  was  seen 
eight  months  later  the  condition  was  as  follows  : — An  anterior 
synechia  at  the  site  of  the  corneal  wound ;  an  active  pupil,  and 
some  anterior  and  posterior  capsular  opacity  of  the  lens.  After 
correction  of  hypermetropia  patient  could  read  6/12  partly. 

The  patient  now  follows  his  trade  of  carpenter  with  ease. 

Case  12. — Fredk.  C.  was  admitted  to  Moorfields  under  the 
care  of  Mr.  Tay,  in  September,  1900.  He  said  that  two  days 
previously  he  had  been  struck  in  R.  eye  by  a  piece  of  metal. 
The  L.  eye  had  been  excised  10  years  ago,  at  Moorfields,  as  the 
result  of  an  accident.  On  examination  there  was  found  to  be  a 
hypopyon  and  iritis.  The  f.  b.  was  seen  to  be  lying  on  the  iris. 
There  was  a  wound  in  the  lower  part  of  the  cornea.  The  small 
magnet  was  tried  unsuccessfully  by  Mr.  Lawson,  the  terminal 
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being  inserted  through  the  corneal  wound.  The  patient  was 
then  introduced  to  Haab's  magnet.  By  its  attraction  the  f.  b. 
was  caused  to  emerge  slowly  from  the  corneal  wound.  The 
patient  was  discharged  from  the  hospital  on  October  10.  Vision 
was  then  6  18  after  correcting  some  astigmatism. 

1  saw  the  patient  on  January  31,  1901.  He  complained 
of  pain  at  night,  and  during  the  day  he  had  sensations  of 
"  smoke  "  in  his  eye.  He  was  led  about  by  his  wife  and  pro- 
fessed to  be  entirely  unable  to  find  his  way  about  alone,  although 
he  avoided  obstacles  when  the  guiding  hand  was  removed.  The 
Y.  was  6/36  slightly  improved  with  correcting  glass.  Vision  of 
this  degree  would  certainly  enable  the  possessor  to  steer  clear  of 
large  obstacles  when  walldng  about.  There  was  very  slight 
opacity  of  the  lens,  but  the  fundus  could  be  distinctly  seen.  It 
appeared  to  be  healthy  except  for  a  few  spots  at  the  macular 
region — of  lighter  colour  than  the  surrounding  fundus — pro- 
bably significant  of  colloid  degeneration.  His  field  of  vision  was 
taken  and  proved  to  be  remarkably  small.  It  was  entirely  in- 
cluded in  the  20  mm.  circle  of  the  perimeter  chart.  It  appeared 
that  the  patient  was  making  a  claim  against  his  employers  for 
the  damage  he  sustained  by  his  accident. 

From  what  has  been  said  above  one  conjectured  that  the 
man  was  a  malingerer,  especially  as  on  the  next  occasion 
when  he  was  seen — about  a  month  later — the  vision  had  im- 
proved to  6/24  with  the  same  correction,  although  the  field 
was  even  smaller  than  before.     The  tension  was  normal. 

Case  13. — Alice  C,  set.  97,  was  admitted  under  the  care  of 
Mr.  Morton,  August  2,  1900.  Three  years  previously  a  piece  of 
steel  had  penetrated  li.  E.  For  about  a  year  before  her  admis- 
sion she  had  had  some  inflammation  in  the  injured  eye,  but  no 
aflfection  of  the  other.  On  examination  there  was  found  to  be  a 
scar  in  the  outer  part  of  the  cornea,  with  a  small  piece  of  steel 
embedded,  projecting  into  the  a.  c.  and  touching  the  iris.  The 
pupil  was  semi-dilated.  There  was  distinct  optic  neuritis. 
V.  =  6/24. 

The  patient  was  introduced  to  Haab's  magnet,  and  the  f.  b. 
was  disentangled  from  its  adhesion  to  the  cornea  and  iris,  and 
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was  cattmctcd  into  a  different  position  in  the  a.  c.  so  that  it  lay 
free.  An  incision  was  made  in  the  cornea  and  the  f .  1).  was  with- 
drawn by  the  small  magnet.  A  small  iridectomy  was  performed 
as  there  was  some  adhesion  of  iris  to  the  wound.  The  patient 
was  discharged  from  the  hospital  on  August  13,  with  the  eye 
quiet. 

She  was  seen  at  the  end  of  October,  when  there  was  apparent 
paralysis  of  the  R.  external  rectus  ;  there  was  also  an  anterior 
synechia.  On  November  12,  the  squint,  previously  so  marked, 
had  disappeared.  There  was  no  optic  neuritis  now  present 
— V  c  hypermetropic  correction  =  6/18. 

Case  14. — AVm.  L.  was  seen  by  Dr.  Rayner  Batten  on 
May  14,  1900,  to  whom  I  am  indebted  for  these  notes.  He  said 
that  three  days  previously  he  had  had  a  blow  on  the  L.  E.  mth  a 
chip  of  metal  from  a  chisel.  A  linear  wound  of  the  cornea  was 
present,  with  a  corresponding  wound  of  the  iris  beneath.  The  lens 
was  partially  opaque,  V  =  P.  L.  T  =  -  1.  On  May  15  there 
was  a  small  hypopyon  and  iritis  ;  on  this  day  Dr.  Rayner  Batten 
brought  the  patient  to  Moorfields,  where  the  f.  b.  was  localised  in 
the  vitreous  by  X-rays.  The  patient  was  introduced  to  Haab's 
magnet  by  Mr.  Lang,  and  after  several  trials  the  iris  bulged 
forward  at  its  lowest  part.  An  unsuccessful  attempt  was  made 
to  draw  the  f.  b.  over  the  iris  into  the  a.  c.  The  patient  was  then 
anaesthetised.  After  a  corneal  section  had  been  made  an  iri- 
dectomy was  done,  and  the  f .  b.  was  removed  with  the  small 
magnet.  Some  opaque  fibrous-looking  tissue  was  removed  at 
the  same  time,  which  appeared  to  have  encapsuled  the  f .  b. 

On  the  24th  of  the  same  month  the  patient  was  discharged 
from  Moorfields,  and  returned  to  Dr.  Batten's  care.  On  February 
11,  1901,  Dr.  Batten,  at  the  AYestern  Ophthalmic  Hospital, 
removed  the  opaque  lens. 

On  March  7,  Y  c  correction  was  found  to  be  6/36.  There 
was  thickened  capsule  in  the  pupillary  area. . 

It  is  to  be  noted  that  the  patient  had  divergent  strabismus, 
and  that  the  injured  eye  was  the  non-fixing  one. 

Case  15. — Mark  A.  was  admitted  to  Moorfields  saying  that 
he  had  had  an  accident  with  a  piece  of  steel  to  his  L.  E.  on  the 
previous  day.     There  was  a  wound  of  the  sclerotic  to  the  inner 
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side  of  tlie  cornea ;  there  was  mydriasis,  probably  due  to  the  use 
of  atropine  ;  inflammatory  reaction  was  not  particularly  marked. 
On  ophthalmoscopic  examination  a  f.  b.  was  seen  lying  in  the 
vitreous  with  its  long  axis  nearly  vertical.  The  posterior  edge 
seemed  to  be  in  close  relation  with  the  fundus,  the  details  of 
which  were  obscured  by  vitreous  opacity.     V.  L.  =  3/60. 

On  July  27,  1900,  the  day  after  the  patient's  admission,  an 
incision  was  made  l)y  Mr.  IMarshall  through  the  sclerotic  to  the 
temporal  side  of  the  ciliary  body.  Several  attempts  were  made 
to  withdraw  the  f.  b.  by  inserting  the  terminal  of  the  small 
magnet,  but  these  were  unsuccessful. 

Mr.  Marshall  then  introduced  the  patient  to  Haab's  magnet, 
which  at  once  withdrew  the  chip  of  steel  from  the  scleral  wound. 
I  saw  the  patient  on  January  26,  1901 ;  his  vision  was  then 
6/36.  There  were  some  striae  in  the  lens,  and  some  slight 
vitreous  opacity.  To  the  outer  side  of  the  disc  was  an  area 
of  old  choroido-retinitis ;  this  corresponded  with  the  site  of 
the  f.  b. 

Case  16. — Albert  P.,  under  the  care  of  Mr.  Spicer,  came  to 
the  out-patient  department  complaining  that  a  piece  of  steel  had 
struck  his  R.  E.  He  thought  that  nothing  remained  in  it.  He 
said  that  the  fragment  was  J  inch  long,  and  had  been  found  on  the 
ground  after  the  accident.  On  examination  there  was  seen  to  be 
slight  conjunctival  injection,  a  vertical  wound  in  the  outer  hemi- 
sphere of  the  cornea,  and  some  iritis.  The  lens  was  becoming 
opaque.  V.  R.  =  Hand  movements.  The  tension  was  diminished. 
He  was  treated  as  an  out-patient  until  April  7.  In  the  interval 
he  was  X-rayed,  and  the  f.  b.  was  localised  in  the  vitreous,  prob- 
ably close  to  the  retina.  He  was  admitted  to  the  hospital,  and 
Haab's  magnet  being  applied,  the  f.  b.  was  drawn  into  the  a.  c. 
The  patient  was  then  anaesthetised  :  with  a  Graefe  knife,  a  section 
was  made  upwards,  and  the  f.  b.  was  extracted  with  ease  by  the 
small  magnet.  Some  lens  matter  escaped,  and  some  was  evacuated 
with  the  curette.  Iris  prolapsing,  a  small  iridectomy  was  done. 
The  patient  was  seen  January  20,1901;  a  shrunken,  calcareous 
capsule  was  present,  which  almost  entirely  blocked  the  pupil. 
On  either  side  was  seen  a  faint  red  fundus  reflex. 

V.  K.  c  sph.  -f  10  =  6/60. 

Size  of  f.  b.  =  (5-5  X   3  X  2)  mm. 
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Case  17. — Henry  J.  was  struck  in  L.  E.  hy  a  chip  of  iron, 
October  18,  1900.  On  October  29  the  ptitient  was  admitted 
to  the  hospital  under  the  care  of  Mr.  Gunn.  There  were  no 
signs  of  inflammation.  A  scar  was  present  in  the  upper  part  of 
the  cornea,  and  corresponding  to  this  there  was  a  small  hole  in 
the  iris  near  the  pupillary  l)order.  Opacities  were  present  in 
the  posterior  part  of  the  lens  and  in  the  vitreous.  An  especially 
large  opacity  was  seen  in  the  uppermost  part  of  the  vitreous. 
This  was  supposed  to  he  the  f .  b.     V.  =  3/  60. 

On  October  31  Haab's  magnet  was  jipplied,  and  the  f.  b.  was 
drawn  into  the  a.  c.  At  the  lower  and  inner  periphery  of  the 
cornea  a  section  was  made  with  a  keratome;  through  this 
incision  the  f.  b.  was  withdrawn  with  difficulty,  owing  to  its 
shape,  by  the  small  magnet. 

On  November  3rd,  a  skiagram  showed  no  f.  b.  to  be  present. 
A  week  later  the  eye  had  quieted  down  perfectly.  In  the  lowest 
part  of  the  a.  c.  there  was  a  small  piece  of  lymph,  which  probably 
encapsuled  the  f.  b.  The  hole  in  the  iris  was  very  apparent,  the 
lenticular  opacity  had  increased  slightly.     Y.  =  6  60. 

Case  18. — Wm.  K.  was  admitted  to  the  hospital  on  Novem- 
ber 16,  1900,  under  the  care  of  Mr.  Gunn.  His  R.  E.  was  said 
to  have  been  struck  by  a  piece  of  metal  six  months  previously. 
By  the  X-rays  a  piece  of  steel  was  localised  in  the  R.  eyeball.  It 
was  found  to  be  lying  vertically  behind  the  posterior  surface  of 
the  lens  in  the  lower  part  of  the  vitreous.  The  eye  was  perfectly 
quiet.  It  was  impossible  to  decide  on  the  site  of  the  original 
wound.  The  pupil  was  semi-dilated  and  inactive ;  the  iris  was 
yellowish  in  colour,  but  this  was  probal)ly  of  no  importance, 
since  the  irides  were  said  to  be  heterochromic  from  birth.  On 
the  anterior  capsule  of  the  lens  were  many  spots  of  reddish-yellow 
pigment.  The  lens  was  partially  opaque.  V.  =  counted  fingers 
at  1  metre.  On  November  17  Haab's  magnet  was  applied,  and 
drew  the  f.  b.  through  the  lens,  until  the  iris  bulged  forwards  at 
its  lowest  part.  The  patient  was  then  anaesthetised ;  a  corneal 
incision  was  made  with  the  keratome,  and  the  small  magnet  with- 
drew the  f.  b.  A  small  portion  of  iris,  in  which  the  f.  b.  was 
entangled,  prolapsed  and  was  cut  off.  The  patient  was  discharged 
from  the  hospital  on  November  22.    The  pigment  on  the  anterior 


168  haab's  magnet  for  the  extraction 

surface  of  the  lens  had  increased.  No  view  of  the  fiinchis  could 
be  ol)tained,  owing  to  the  lenticular  opacity,  which  was  situated 
at  the  posterior  pole  for  the  most  part.  The  patient  was  seen 
again  on  January  15,  1901,  when  the  lens  was  opaque;  on  the 
anterior  capsule  the  pigment  previously  seen  was  still  present. 
Projection  was  good.  Mr.  Gunn  thought  that  the  pigment  prob- 
ably consisted  of  oxidised  iron ;  he  did  not  consider  it  advisable 
to  carry  out  any  operative  procedure  on  the  lens  for  some  time. 

Case  19. — Charles  C.  was  admitted  into  the  hospital  on 
October  11,  1900,  under  the  care  of  Mr.  Morton,  having  been 
struck  in  the  R.^E.  by  a  piece  of  steel  from  a  hammer.  He  was 
treated  at  a  provincial  hospital  for  three  weeks,  and  was  then 
advised  to  come  to  Moorfields.  On  examination  there  was  found 
to  be  slight  ciliary  redness,  and  signs  of  recent  iritis.  On  the 
nasal  side  of  the  cornea  was  a  small  scar  with  a  tag  of  iris  adherent 
to  it.  The  lens  was  opaque ;  V.  =  hand  shadows  ;  projection 
bad;  T.  full.  The  L.  E.  was  normal.  On  the  following  day  the 
anterior  synechia  was  divided  by  Mr.  Morton  with  a  Lang's 
knife.  The  f.  b.  was  localised  by  X-rays  in  the  vitreous  on  the 
nasal  side  of  the  globe  at  the  lowest  part. 

On  October  16  Haab's  magnet  was  applied,  and  drew  the 
f.  b.  forwards  until  the  lower  part  of  the  iris  bulged  forwards. 
The  eye  was  then  directed  downwards,  and  the  f.  b.  was  drawn 
by  the  magnet  through  the  opaque  lens  into  the  upper  part  of  the 
a.  c.  On  the  current  being  broken  the  f.  b.  fell  to  the  lowest  part 
of  the  a.  c.  An  incision  was  made  in  the  lower  part  of  the  cornea, 
and  the  terminal  of  the  small  magnet  was  introduced.  The  f.  b., 
however,  lying  in  the  pocket  formed  by  the  limbus  below  the 
level  of  the  incision,  could  not  be  removed.  An  attempt  made 
\\  ith  the  forceps  to  withdraw  the  f.  b.  also  failed.  The  patient 
\Nas  then  introduced  to  Haab's  magnet  again,  and  the  f.  b.  was 
drawn  through  the  incision  which  had  been  made.  I  saw  the 
patient  three  months  later,  the  pupil  was  then  irregular,  and 
there  were  many  posterior  synechia?.  There  was  a  dense  band  of 
fil)rous  tissue  running  vertically  across  the  pupillary  area ;  a  faint 
white  reflex  only  was  obtained  from  the  fundus.  V.  =  hand 
movements.     Projection  bad. 

Cask  20. — Fred.  O.  was  admitted  to  the  hospital  on  June  7, 
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1900,  under  the'  care  of  Mr.  Morton.  He  said  that  his  L.  E. 
had  been  injured  by  a  piece  of  steel  about  6  months  previously. 
He  had  had  much  inflammation  at  times,  but  the  reason  he 
came  to  the  hospital  was  because  V.  L.  was  failing.  On  ex- 
amination there  was  found  to  be  a  corneal  scar  over  the  inner 
and  lower  part  of  the  pupil.  There  was  a  considerable  amount 
of  inflammation,  as  shown  by  the  conjunctival  injection,  the 
keratitis  punctata,  and  the  muddiness  of  the  iris,  which  were 
present.  Granular  opacities  at  the  posterior  pole  of  the  lens, 
and  floating  opacities  in  the  vitreous  were  also  present.  V.  L.  = 
6/60  not  improved. 

A  f.  b.  was  localised  by  X-rays  in  the  vitreous,  just  behind 
and  below  the  lens  in  the  mid-vertical  line.  On  the  following 
day  the  patient  was  introduced  to  Haab's  magnet,  and  the  f.  1). 
came  forwards  carrying  with  it  much  of  the  opaque  matter  which 
previously  had  been  seen  at  the  posterior  pole  of  the  lens.  "When 
the  current  was  interrupted  the  f .  b.  disappeared  from  view.  The 
current  was  again  applied,  and  the  f .  b.  became  lightly  entangled 
in  the  pupillary  border  of  the  iris,  partially  projecting  into  the 
a.  c.  An  incision  was  then  made  over  the  site  of  the  f.  b.,  not 
quite  at  the  periphery  of  the  cornea,  and  the  f.  b.  was  removed 
with  the  small  magnet.  A  fold  of  iris  being  in  close  proximity 
to  the  wound  was  seized  with  forceps  and  snipped  oft'  with 
de  Wecker's  scissors. 

After  a  few  days  there  was  a  greyish  reflex  from  the  vitreous. 
On  June  22  the  patient  was  seen  by  Mr.  Morton  and  Mr. 
Silcock  in  consultation,  and  excision  was  advised,  on  the  grounds 
that  the  injured  eye  was  not  likely  to  be  of  service  for  visual 
purposes,  and  would  probably  become  a  source  of  danger  to  its 
fellow.  The  operation  was,  however,  refused  by  the  patient. 
He  was  therefore  discharged  from  the  hospital.  On  January  20, 
1901,  I  saw  the  patient  again,  and  found  the  e^^e  to  be  fairly 
quiet.  There  was  a  posterior  ring  synechia,  and  the  pupil  was 
blocked  by  organised  inflammatory  exudate.  As  far  as  could  be 
seen  the  lens  was  clear.  There  was  only  a  dull  reflex  from  the 
fundus.  The  patient  was  able  to  count  fingers  at  1  metie,  and 
his  projection  was  perfect.  On  April  29  the  condition  was  less 
favourable,  the  iris  on  the  left  side  w^as  very  difterent  in  coloiu* 
to  that  on  the  right,  though  there  was  no  actual  inflammation 
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present.     Projection  was  defective :    since  then  I  have  not  seen 
the  patient. 

Case  21. — AVilliam  S.  was  admitted  under  the  care  of  Mr. 
Morton  on  March  8,  1901.  Six  months  previously  his  11.  E. 
had  been  injiu*ed  by  a  chip  of  metal.  He  had  been  X-rayed  at  a 
iijeneral  hospital  on  several  occasions,  and  the  f.  b.  had  1)een 
located  in  the  globe.  An  attempt  to  extract  it  with  the  magnet 
had  failed,  and  excision  had  been  advised. 

He  then  came  to  Moorfields ;  there  was  found  to  be  a  small 
coloboma  of  the  iris  up  and  in,  and  the  iris  was  adherent  to  the 
iridectomy  wound.  There  were  posterior  synechite  and  the  lens 
was  completely  opac^ue.     Projection  good. 

The  f.  1).  was  precisely  localised  in  the  lens  by  X-rays.  The 
patient  was  introduced  to  Haab's  magnet,  and  on  making  the 
current  the  iris  bulged  at  its  lower  and  inner  quadrant.  The 
eye  was  directed  downwards,  and  a  f.  b.  of  large  size  appeared 
in  the  pupillary  area.  On  breaking  the  current,  it  partially 
slipped  back  behind  the  iris.  The  patient  was  then  placed  on 
the  table,  and  a  large  horizontal  incision  was  made  almost  in  the 
centre  of  the  cornea.  Haab's  magnet  was  applied  behind  the 
patient's  head  while  he  was  on  the  table,  and  the  f.  b.  was  re- 
moved. In  size  it  was  3  x  2  x  1-5  mm.  With  the  f .  b.  was 
withdrawn  infiltrated  vitreous  and  lens  matter.  Protruding 
vitreous  and  lens  matter  was  snipped  off.  The  eye  quieted 
down,  but,  in  spite  of  the  use  of  mydriatics,  the  pupil  became 
small,  and  the  iris  contracted  adhesions  with  the  capsule  of  the 
opaque  lens.  I  have  been  unable  to  communicate  with  the 
patient  to  ascertain  his  present  condition,  but  as  nothing  further 
has  been  heard  of  him  we  may  suppose  that  the  eye  is  still 
quiescent. 

Case  22. — Harry  H.  was  admitted  into  the  hospital  under 
the  care  of  Mr.  Tay,  March  20,  1900,  with  a  history  of  a  scale 
from  an  anvil  at  which  he  had  been  working,  striking  K.  E.  on 
previous  day.  The  same  eye  had  been  injured  in  1886,  and  the 
traumatic  cataract  which  resulted  had  1)een  removed  by  needling 
and  cuiette  evacuation.  On  admission  the  f.  b.  was  seen  in  the 
lowest  part  of  the  a.  c. ;   the  wound  of  entrance  was  situated  in 


OF   FOllEIGN    BODIES   FROM   THE   EYE.  171 

tho  cornea  above  and  to  the  inner  side  of  the  present  site  of 
the  f.  h. 

The  patient  was  at  once  taken  to  the  theatre,  and  the  f.  b.  was 
drawn  into  the  upper  part  of  the  a.  c.  without  difticulty  by 
Haab's  magnet.  With  a  keratome  an  incision  was  made  at  the 
outer  margin  of  the  cornea,  and  the  f.  b.  was  removed  with  the 
small  magnet.  The  patient  was  kept  in  the  hospital  for  6  or  7 
hours,  and  was  then  sent  out  owing  to  lack  of  vacant  beds. 

He  attended  as  an  0.  P.,  and  convalescence  was  soon 
established. 

On  December  26,  1900,  after  an  absence  from  the  hospital  of 
some  duration,  he  came  up  and  was  found  to  have  vesicular  kera- 
titis and  increased  tension  in  R.  E. 

On  February  25, 1901,  cornea  was  much  clearer,  and  the  pain 
which  had  previously  been  present  was  diminished. 

V.  =  hand  movements.  Tn.  Since  then  the  patient  has  not 
been  seen. 

The  following  cases  resulted  in  excision  of  the  injured 
globe.  They  will  therefore  be  considered  as  briefly  as 
possible  : — 

Case  23. — Wm.  M.  (under  the  care  of  Mr.  Lawford  in  1899). 
Haab's  magnet  in  this  case  drew  the  f.  b.  through  the  opaque 
lens  into  the  a.  c.  It  was  removed  thence  via  the  original  woimd 
by  the  small  magnet,  and  at  the  same  time  some  lens  matter  was 
curetted.  This  operation  was  performed  on  the  second  day  after 
the  injury.  Later  a  second  curette  evacuation  was  performed, 
and  the  eye  was  excised  a  few  days  afterwards  in  a  condition  of 
panophthalmitis. 

Case  21. — (Under  the  care  of  Mr.  Lawford  in  1899.)  At  the 
time  of  operation  in  this  case  the  aqueous  was  leaking  through  a 
corneal  wound ;  there  was  iritis,  and  the  lens  was  opaque.  Haab's 
magnet  was  used  to  draw  the  f .  b.  into  the  upper  part  of  the 
a.  c,  and  the  small  magnet  to  extract  it  thence.  A  hypopyon 
developed,  but  inflammatory  manifestations  subsided  in  a  few 
days,  and  the  case  seemed  to  be  going  on  well.  After  some  days 
there  was  found  to  be  no  P.  L.,  and  the  eyeball  was  accordingly 
removed.  When  the  globe  was  examined,  the  vitreous  was  found 
to  be  shrunken  and  invaded  by  a  purulent  exudate. 
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Case  25. — (Wm.  C,  under  the  care  of  Mr.  Marshall.)  Here 
the  injury  occurred  two  days  before  the  patient  came  to  the 
hospital.  There  was  considerable  inflammation,  and  the  lens  was 
opaque.  Haab's  magnet  withdrew  the  f .  b.,  and  iris  prolapsing  in 
its  wake  an  iridectomy  was  performed.  Two  days  after  the 
operation  the  projection  of  light  was  defective  and  the  tension 
was  low.  On  the  day  after  the  operation,  the  patient  insisted  on 
being  discharged  from  the  hospital.  He  returned  the  next  day 
in  pain,  and  Mr.  Marshall  excised  the  eye.  On  examining  the 
globe  the  vitreous  contained  a  stringy  band  running  from  the 
ciliary  body  below  to  the  original  site  of  the  f .  b.  in  the  retina. 
The  retina  was  not  detached. 

Case  26. — (Chas.  P.,  Mr.  Fisher.)  The  patient's  eye  had 
been  injured  4  days  before  the  date  of  extraction  of  f.  b,  by 
Haab's  magnet.  The  f.  b.  was  localised  by  the  X-rays  in  the 
vitreous  ;  by  Haab's  magnet  it  was  drawn  through  the  clear  lens 
into  the  a.  c.  A  peripheral  corneal  section  was  made  with  a 
keratome,  and  the  small  magnet  was  used  to  remove  the  f.  b. 
thence.  The  eye  quieted  down  fairly  well,  and  the  patient  was 
discharged.  Two  months  after  the  operation  there  was  a  little 
redness  of  the  conjunctiva  and  epislera  localised  to  the  neighbour- 
hood of  an  anterior  synechia.  The  eye  was  soft,  and  vision  was 
only  hand  movements.  Accordingly  Mr.  Fisher  advised  excision, 
which  was  performed.  On  examining  the  globe  the  retina  was 
found  to  be  detached  and  to  be  adherent  to  the  infiltrated 
track  in  the  vitreous  which  marked  the  path  of  egress  of  the  f.b. 

Case  27.— (Wm.  W.,  Mr.  Marshall.)  In  this  case  the  injury 
occurred  the  day  Ijefore  admission.  There  was  iritis  and  a 
traumatic  cataract.  He  had  never  seen  well  with  the  eye. 
Haab's  magnet  removed  the  f.  1).  through  the  corneal  wound. 
Ten  days  after  operation  the  lens  capsule  and  iris  were  found  to 
l)e  adherent  to  the  wound.  An  iridectomy  and  a  partial  curette 
evacuation  were  done.  Later  it  was  found  that  the  globe  was 
shrinking,  the  lens  capsule  was  still  entangled  in  the  wound, 
and  vision  was  merely  shadows.  The  eye  was  therefore  excised. 
On  examination  the  vitreous  was  found  to  be  shrunken. 

Case  28.— (Wm.  B.,  Mr.  Morton.)     The  injury  occurred  the 
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day  before  the  operation ;  there  was  iritis  and  a  traumatic 
cataract.  Haal)'s  magnet  removed  the  f.  1).  through  the  corneal 
wound.  A  fortnight  after  the  operation  injection  persisted  and 
a  capsuhir  synechia,  which  was  present,  wfis  divided.  A  fort- 
night later  an  iridectomy  was  done,  and  an  abortive  attempt 
was  made  to  divide  the  still  present  synechia.  A  month  after 
the  operation  the  eye  was  still  much  inflamed  and  was  excised. 
On  examination  of  the  eye  the  vitreous  was  found  to  be 
infiltrated  and  shrunken,  and  the  retina  detached  in  places. 

Case  29. — (David  A.,  Mr.  Collins.)  Injury  2  days  before 
admission  when  there  was  much  iritis  and  a  hypopyon.  The 
pupil  was  blocked  with  lymph.  The  f.  b.  was  localised  in 
vitreous  by  X-rays.  Haab's  magnet  drew  the  f.  b.  forwards 
until  the  iris  was  bulged.  A  small  iridectomy  was  done  and  the 
small  magnet  was  inserted  through  the  wound  without  result. 
Haab's  magnet  then  removed  the  f.  b.  A  week  after  the 
operation  there  were  the  clinical  signs  of  suppuration  in  the 
vitreous.  Accordingly  the  contents  of  the  sclerotic  Avere  eviscer- 
ated and  a  glass  globe  was  inserted. 

Case  30. — (Frank  P.,  Mr.  Spicer.)  The  injury  occurred 
the  day  before  the  operation  when  there  was  slight  conjunctival 
injection,  a  prolapse  of  iris  through  the  corneal  wound,  and  a 
traumatic  cataract.  Haab's  magnet  removed  the  f.  b.  and  the 
prolapse  of  iris  was  snipped  off.  A  little  soft  lens  matter,  which 
seemed  to  be  mingled  with  vitreous,  welling  from  the  wound  was 
cut  off.  A  violent  iritis  followed  the  operation  and  the  tension 
became  raised.  Some  lens  matter  was  removed  by  curette 
evacuation  and  the  a.  c.  was  washed  out  with  saline  solution, 
but  in  spite  of  this  excision  became  necessary  and  was  performed. 
On  examination  the  retina  was  found  to  be  detached,  and  under 
it  there  was  a  purulent  exudate. 

Case  31. — (Robert  S.,  Mr.  Marshall.)  The  injury  occurred 
the  day  before  operation.  There  was  much  injection,  a  patent 
corneal  wound,  and  a  traumatic  cataract.  Haab's  magnet 
removed  the  f.  b.,  which  was  followed  by  a  bead  of  infiltrated 
vitreous.  The  injection  which  was  present  after  the  operation 
did  not  subside.     At  different  times  three  operations  were  per- 
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formed  without  benefit.  They  were  :— Needling,  curette  evacua- 
tion, and  division  of  anterior  sjmechia.  Finally  excision  was 
performed.  On  examining  the  excised  globe  the  vitreous  was 
found  to  be  shrunken  and  to  contain  a  large  blood  clot. 

Case  32.— (Herbert  A.,  Mr.  Marshall.)  The  injury  occurred 
.J  days  before  operation.  By  X-rays  a  piece  of  steel  f  inch  long 
was  located  in  the  vitreous.  This  was  removed  by  Haab's 
magnet  through  the  original  scleral  wound  which  had  to  be 
enlarged  for  the  purpose.  As  was  to  be  expected  excision  became 
necessary  later  on. 

Case  33. — (Wm.  M.,  Mr.  Spicer.)  This  patient  came  to  the 
hospital  with  .a  history  of  injury  to  the  E.  E.  by  a  piece  of 
metal  early  on  the  same  day.  There  was  a  corneal  wound  which 
had  not  closed.  The  iris  was  entangled  in  the  wound  and  was 
in  a  state  of  acute  inflammation.  The  lens  was  opaque.  The 
patient  was  introduced  to  Haab's  magnet  the  same  day,  which 
drew  the  f.  b.  into  the  a.  c.  Through  the  reopened  wound  the 
small  magnet  removed  the  particle. 

Some  days  after  the  operation,  which  was  followed  by  con- 
siderable haemorrhage,  the  iris  w^as  found  to  be  entangled  in  the 
wound.  The  eye  was  in  an  irritable  condition,  and  was  con- 
sidered to  be  a  source  of  danger  to  its  fellow.  Mules'  eviscera- 
tion operation  was  therefore  performed. 

Case  34. — (Charles  G.,  Mr.  Spicer.)  This  patient  was 
admitted  2  days  after  the  penetration  of  a  piece  of  steel  into 
his  L.  PI  He  had  much  conjunctival  discharge ;  the  cornea  was 
hazy,  and  there  was  a  small  central  wound.  There  was  marked 
iritis. 

The  f .  b.  was  removed  on  the  same  day  by  Haab's  magnet  by 
way  of  the  original  wound.  On  the  following  day,  the  inflam- 
mation having  become  more  acute,  the  edges  of  the  wound  were 
touched  with  the  galvano-cautery.  The  eye  appeared  likely  to 
become  a  source  of  danger  to  its  fellow,  and  Mules'  operation 
was  accordingly  performed  a  week  after  the  date  of  injury. 

In  tJK!  followinu;  cases  Haab's  mamiet  failed  to  remove 
tho  f.  b.  :^ 
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Case  35. — Under  Mr.  Silcock  in  1899.  Here  the  injury  was 
of  3  days'  standing  when  the  patient  came  to  the  hospital. 
There  was  a  hypopyon  and  iritis.  Ilaah's  magnet  caused  great 
pain  when  the  jjatient  was  introduced  to  it,  but  did  not  I'cmove 
the  f.  b.  The  eye  was  excised,  and  the  f.  b.  was  found  to  be 
firmly  entangled  in  the  ciliary  body.' 

Case  36. — Joseph  B.  (under  Mr.  Gunn)  was  admitted 
November  29,  1900.  About  3  months  before  his  L.  E.  had 
been  injured  by  a  chip  of  metal.  The  lens  was  completely 
opaque  and  there  were  posterior  synechise  ;  the  eye  was  cjuiet. 
Haab's  maofnet  was  tried  but  without  other  result  than  causine: 
some  pain.  The  small  magnet  was  also  tried  without  success. 
The  eye  was  therefore  excised,  and  in  it  a  f.  b.  was  found 
en  capsuled  in  lymph  and  adherent  to  the  ciliary  body.  It  was  in 
the  position  indicated  by  the  X-rays  localisation  which  had  been 
previously  carried  out. 

Case  37. — James  N.  (under  the  care  of  iMr.  Collins)  was 
injured  by  a  piece  of  steel  on  the  c\ay  of  admission,  March  9, 
1901.  There  was  intense  chemosis,  iris  was  prolapsed  through 
corneal  woimd,  and  the  lens  was  opaque.  Haab's  magnet  was 
applied  at  once  by  the  House  Surgeon  without  result.  Two  days 
later  the  iris  was  freed  by  Mr.  Collins  and  the  small  magnet  was 
tried  unsuccessfully.  By  X-rays  a  large  piece  of  metal  was 
found  to  be  embedded  at  the  back  of  the  globe  and  to  be  pro- 
jecting through  the  coats  of  the  eye  into  the  orbit.  Haab's 
magnet  when  tried  directly  in  front  of  the  patient  elicited  no 
pain,  but  when  the  pole  was  placed  in  the  temporal  region  the 
patient  felt  pain.  The  eye  was  excised  and  the  f.  b.  was  found 
in  the  position  described  in  the  X-ray  report.  Its  size  was  : — 
14-5  X  11  X  1-5  mm. 

The  damage  done  to  the  eye  was  such  that  the  House  Sm^geon 
did  not  consider  it  worth  while  to  remove  the  prolapsed  iris,  as 
he  thought  that  excision  would  eventually  be  necessary. 

Case  38. — Eobert  B.  was  admitted  to  the  hospital  on 
June  18,  1900.  He  had  been  struck  in  L.  E.  by  a  piece  of 
steel  when  at  work  3  weeks  previously.  He  had  been  attended 
during   this  time  by  a  country  doctor.     He  then  went  to  sec 
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Dr.  Johnson  Taylor  of  Norwich,  who  sent  him  to  Moorfields. 
The  R.  was  a  hlind,  shrunken  eye.  On  admission  the  eye  was 
found  to  be  in  a  markedly  inflamed  condition.  There  was  a  small 
scar  in  the  outer  and  lower  part  of  the  cornea.  The  a.  c.  was 
occupied  by  a  small  hypopyon.  The  pupil  was  semi-dilated  by 
atropine.  In  the  anterior  part  of  the  lens  were  some  small 
opacities.  By  focal  illumination  an  opaque  yellowish  mass  could 
be  seen  in  the  vitreous ;  there  was  no  red  reflex.  V.  =  hand 
movements.     Projection  defective.     Tension  diminished. 

On  the  following  day  Haab's  magnet  was  tried.  Much  pain 
was  caused  and  the  patient  became  collapsed.  Further  operation 
was  therefore  deferred. 

B}^  X-rays  the  f.  b.  was  localised  in  the  lower  part  of  the 
vitreous,  in  the  middle  line  behind  and  below  the  lens. 

On  June  22,  the  patient  was  ansesthetised.  Haab's  magnet 
was  applied  but  without  a  successful  result ;  there  was  consider- 
able diflficulties  in  applying  the  magnet,  since  its  movement  is 
rotary  in  a  horizontal  plane  only,  and  it  is,  therefore,  difficult  to 
approximate  the  pole  to  the  eye  of  a  patient  who  is  in  a  hori- 
zontal posture.  Finally  the  f.  b.  was  removed  without  difficulty 
after  a  scleral  opening  had  been  made.  The  eye  became  quiet 
and  the  patient  was  discharged  from  the  hospital.  Dr.  Johnson 
Taylor  saw  the  patient  on  January  18,  1901,  and  was  kind 
enough  to  inform  me  as  to  the  condition  of  the  eye,  viz., — that 
the  globe  was  shrunken,  that  the  lens  was  opaque,  and  that  there 
was  no  perception  of  light.     Size  of  f.  b.  2*5  x  2  x  1  mm. 

In  the  last  four  cases  it  has  been  said  that  Haab's  magnet 
failed  to  remove  the  piece  of  steel  present  in  each  case. 
There  were,  however,  definite  causes  for  this  failure.  In  the 
first  two  cases  the  foreign  body  was  encapsuled  and  adherent 
to  the  ciliary  body.  In  the  third  case  the  piece  of  steel  was 
very  large,  and  was  firmly  wedged  in  a  rent  in  the  sclerotic. 
In  the  fourth  case  the  difficulty  in  manipulating  the  magnet 
with  the  patient  in  a  supine  posture  has  been  described.  In 
every  case  the  patient  experienced  pain  during  the  application 
of  the  magnet.  The  sensation  of  pain  is  a  constant  occur- 
rence when  a  patient,  with  a  magnetisable  particle  in  his 
eye,  is  brought  up  to  Haab's  magnet,  and  is  of  diagnostic 
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value,  for  if  there  is  no  pain,  the  eye  may  he  aui)pi).sLMl  to 
eontain  no  niagneti.sal)le  ])article. 

There  has  heen  only  one  possiljle  exception  to  this  rule 
in  the  cases  at  Moortields,  and  in  this  particular  instance 
there  was  no  proof  that  the  f.  1>.  was  of  niagnetisal)le  nature. 
The  case  was  under  the  care  of  ^fr.  Collins.  Ophtliahiio- 
scopically  a  f.  h.  could  he  detected  near  the  retina,  hut  Haal>'s 
magnet  when  applied  was  without  effect.  X-rays  confirmed 
the  presence  of  a  f.  h.,  and  Haah's  magnet,  again  ai)plied,  did 
not  cause  any  pain. 

Case  39. — Geo.  G.,  under  the  care  of  Mr.  Tay,  was  not  seen 
until  2  days  after  the  injury,  when  there  M'as  much  chemosis  of 
conjunctiva  and  a  huge  hypopyon.  There  was  no  P.  L.  Haah's 
magnet  removed  a  f.  h.  through  a  corneal  incision.  Excision 
was  necessary  later.     Size  of  f.  h.  2-5   x    1-25   x  O'o  mm. 

The  first  34  cases,  in  each  of  which  Haab's  magnet  was 
instiumental  in  removing  a  f.  h.  from  the  eye,  may  be 
tabulated  as  follows: — 


VOL.  XV.  N 


ITS 


haab's  magnet  for  tiik  extraction 


No. 


Patioui 


S'.irgeou. 


X-rays.. 


Operations. 


Further  operations, 


Geo.  S. 


.Mr.  Toy 


Will.  K.      . .    Mr.  Spieer 


No        Haab's  magnet.    Small  magnet    Needling 


Yes  Haab's  magnet.  Small  magnet. 
Curette  evacuation.  Iridec- 
tomy 


Geo.  13.       ..    Ml'.  Flemming 

Chas.  S.      ..    Mr.  Spicer     ..,     Yes       Haib's  magnet 


No        Haab's  magnet.     Iridectomy..    Curette  evacuation 

Needling. 


llavrv  S.    ..     Mr.  Flemming       Yes       Haab's  magnet . . 

Win.  IJ.      ..     Mr.  Spicer     ..       Yes       Haab's  magnet.    Small  magnet 


Thus.  T.     . .    ,^[r.  Spicer 


8     ManiiinK  H.    Mr.  Lanir 


0     Thos.  C.     . . 
Edwd.  G-.  .. 


Yes       Haab's  magnet.   Small  magnet 
Curette  evacuation 

Yes       Haab's  magnet.    Small  magnet. 
Iridectomy 


lU 

11 
12 

13 


Wm.  Neve. 
Fred.  C. 

Alice  C.     . , 


\.  ;  Win.  L.     .. 

Mark  A.     .. 
Albcrl  P.  .. 


ir. 


17 


llenr\  .1. 


Mr.  Collins 

.^Ir.  Collins 

Mr.  Spicer 
Mr.  Liwscn 


No 
No 

Yes 

No 


Extraction     c     iri- 
dectomv. 


Mr.  Morton   . .       No 


.Mr.  Lang 

.Mr.  Marsliall 
.Mr.  S])ictT     . . 

Mr.  Gunn 


Yes 

No 

Yv:: 
No 


Haab's    magnet.      Iridectomy. 
Small  magnet 

Haab's  magnet.   Small  magnet. 
Ii'idectomy 

Haab's  magnet.    Small  magnet 

Haab's  maanet. . 


Haab's  magnet.   Small  magnet. 
Iridectomy 


Haab's    magncl.     Iridectomy.  !  Curette  evacuation 
Small  magnet 

Ilaabsmasinct.  Sclcal  incision 


Haab's  magnet.  Small  magnet. 
Curette  evacuation.  Iridec- 
tomy 

Haab's  magnet.   Small  magnet 


Curette  evacualit-n 
Necdliuii    . . 
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Site  of  f.  b. 


Yitreoiis     . . 


Vitreous    . . 


Size  of  f.  b. 


Vitreous     . .    5  x  2  "5  x  1  mi 


Outside  scle- 
rotic 


lu  lens 
Vitreous 

A'itn  ous  . . 

Vitreous  . . 

Vitreous  . . 

Vitrt  ous  . . 

Vitreous     . . 

Entangled 
in  iris 

Entangled 
in  iris 

Vitreous     . . 

Vitreous     . . 
Vitreous     . . 

Vitreous    . . 


8  "5  X  5  "5  X  3  m\u. 


1  '5  X  1  X  -5  mm. 


6  '5  X  2  X  1  mm. 


4x1  '25  X  5  mm. 


1  '5  X  1  X    5  mm. 


3  X  2  "5  X  2  mm. 


4  '5  X  1  75  X  1  mm.. 


2  '5  X  1  '5  X  0  "5  mm. 


4x1  25  X  0  '5  mm... 


4  *5  X  2  25  X  1  mm.. . 


5  '5  X  3  X  2  mm. 


2  X  1  "5  X  1  mm 


Vision. 


Keiiiarks. 


c  correction  (jjG  J.  1..     Traumatic   cataract  absorbed  .spon- 
taneously. 


c  correction  6/CO  . .  . . 


Patient  is  aphakic.  There  is  a  thick 
capsular  membrane.  Projection 
and  field  good. 


c  correction  fi/f)  J.  1. .    Traumatic  cataract. 


6/6 

c  correction  6/9  J.  1 . . 
c  correction  G/9 

c  correction  6  9  J.  1. . 

c    astigmatic    correc- 
tion 6  6  J.  ]. 

c  correction  6/12  J.  1 

6/12 

c  correction  6/12 
c  correction  6/18 

c  correction  6/18 

c  correction  6  36 

6  36 

c  correction  6  '60 

6/60 


F.  b.       traversed       ciliarv       l)ody 
vitreous  and  sclerotic,  to  reach  its 
resting-place. 

Small  magnet  failed. 

Traumatic  cataract  ab?orbed  spon- 
taneoxislv. 


Clear  lens  was  wounded  at  opera 
tion. 

Some  vitreous  lost. 


Traumatic  cataract. 

Vision  deteriorated  to  6/36.  Maling- 
erer.    Lens  unwounded. 

There  was  optic  neuritis  at  time  of 
opemtion  Patient  seen  3  months 
after  operation. 

Advergent  e^  e,  thick  capsular  mem- 
brane remains.  Traumatic  cata- 
ract. 

Small  magnet  failed  to  witlidruw 
f.  b.     Choroidal  atrophy. 

Patient  is  aphakic.  There  is  a  thick 
capsular  membrane.  Projection 
and  field  good. 

Opacities  in  lens  piesent  before 
operation  increased  afterwards. 
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No.        raliciit.      I        Surgeon. 


18  Wm.  K       ...  Mr.  Guim      .. 

19  i  Charles  C. . .    Mr.  Morton  . . 


20     Fred.  O. 


21 
22 

23 

24 
25 
26 

27 

2S 

29 

30 
31 


\Vm.  ?S.      . 
Harry  H.  . 

Wm.  M.     . 

Wm.C.      . 
Charles  P.. 


Mr.  Morton  . . 

Mr.  Morton  .. 
Mr.  Tay 

Mr.    Lawford 

Mr.  Lawford 
Mr.  Marshall 
Mr.  Fisher    .. 


X-rays. 


Operations. 


No        Haab's  magnet.    Small  magnet. 
Iridectomy 


Furtlier  operations. 


Yes 


Yes 


Yes 


Division     anterior     synechia. 
Haab's  magnet 


Haab's  magnet.    Small  niagnet. 
Iridectomy 


Haab's  magnet . 


JS^o        Haab's  magnet.   Small  magnet 


Wm.  W.    . .    Mr.   Marshall 


Wm.  B. 


Mr.  Morton 


No 

No 
No 
Yes 

No 


Haab's  magnet.   Curette  evacu- 
ation 

Haab's  magnet.    Small  magnet 

Haab's  magnet.     Iridectomy. . 

Haab's  magnet.   Small  magnet 

Haab's  magnet . . 


No        Haab's  magnet . . 


David  A. . .  .  j  Mr.  Collins    . .  Y"es  Haab's  magnet.     Iridectomy. 

I 

Frank  P.    ..i  Mr.  Spicer     ..  No  Haab's  magnet.     Iridectomy. 

Robt.  S.      :.l  Mr.    Marshall  No  '  Haab's  magnet . . 


:v>     Herbert    A.     Mr.    Marshall        Yes 


33 
34 


Wm.  M.     ..    Mr.  Spicer     ..       No 
Charles    O.     Mr.  Spicer     . .       No 


Haib's  magnet . . 

Haab's  magnet.    Small  magnet 

ITaab's  magnet . . 


Curette  evacuation 


Iridectomy 
Curette  evacuation 

Division     synechia 
Iridectomy 


Curette  evacuation 

Needling. 
Curette  evacuation 

Division  synechia. . 


The  removal  of  a  f.  I),  from  the  a.  c.  or  from  the  lens, 
witliout/  caiisini;  ii-retrievable  damage  to  the  eye,  is  an  easy 
matter  compared  witli  tlie  removal  of  a  f.  b.  from  the  vitreous. 
Ill  the  majority  of  cases  in  which  Haab's  magnet  was  used, 
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Site  of  f .  b.  Size  of  f .  b. 


Vitreous     . .    1  '5  X  1  X  -5  mm. 


Vitreoii8     . .    2  "25  x  2  x  1  mm. 


Vitreous     . .    4  '5  x  4  x  1  -5  mm. 


Vitreous    . .  !  3  x  2  x  1  '5  mm. 


Entangled 
in  iris 


Vitreous    . 


Vision. 


Vitreous  . 

Vitreous  . 

Vitreous  . 

Vitreous  , 

Vitreous  . 

Vitreous  , 

Vitreous  . 

Vitreous  . 

Vitreous  . 

Vitreous  • 

Vitreous  . 


Ilnnd  •Jiovemouts 
.  '  Iland  movements 


.  I  Comits      fingers      at 
1  metre 


Hand  moTements 


Kemarkfi. 


Excision. 


I  Excision. 
5  X  3  '5  X  2  mm.  . .  Excision 
3*5x2  •25  X  1  mm,  .    Excision 

7  X  1  '5  X  1  mm.       . .    Excision. 


6*5x4x1  mm. 


Excision. 


2  X  1  '5  X  1  mm.       . .    Evisceration 

6  X  2  '5  X  1  mm.      . .    Excision. 

I 

4  *5  X  3  X  1  -25  mm.  . ',  Excision. 


20  X  5  "5  X  3  mm,     . . 

15x5 

3  "o  X  3  X  1  "o  mm.  . . 


Excision 
Excision 

Evisceration  .< 


Traumatic  cataract  to  be  dealt  with 
later. 

Small  magnet  failed.  Traumatic 
cataract.  Retina  probably  de- 
tached. 

Iritis  and  cyclitis  at  time  of  opera- 
tion.    Lens  clear. 

Traumatic  cataract. 

An  old  injured  aphakic  eye,  "When 
last  seen  some  month.s  a<io  patient 
had  vesicular  keratitis. 


Iritis  at  time  of  operation. 

Shrunken  globe,  excised  2  months 
after  operation. 


The  small  magnet  failed.     Iritis  at 
time  of  operation. 


f .  b.'s  of  enormous  size. 


Iritis. 


the  i.  b.  ^vas  in  the  vitreous,  and  tliese  cases  only  will  be 
considered  further.  They  are  29  in  number,  and  may  be 
classified  according  to  the  visual  acuity  obtained  after 
operation,  as  follows  : — 
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(a)  Those  cases  which  attain  to  6/12. 

(b)  Cases  in  which  by  further  operation,  such  as  extrac- 
tion of  an  opaque  lens,  or  needling  of  a  capsular  membrane 
in  an  aphakic  eye,  it  may  be  expected  that  good  vision  may 
be  attained. 

(c)  Cases  in  which  vision  is  present,  but  in  which  so 
mucli  damage  has  been  done  by  the  entrance  of  the  f.  b. 
that  further  improvement  of  vision  cannot  be  hoped  for. 

{(I)  Cases  in  which  after  operation  the  eye  was  excised. 


Haab's  Magnet  JtesuUs.     (In  Vitreous  only.) 

No.  of  Per- 

case.s.         centage. 

(a)  Good  vision    9  31 

(I>)  Vision,  with  possibilities  of  improvement  5  17*2 

(r)         „       without      „                     „  3  10     - 

(V)  Excisions 12  41*3 

From  this  table  it  is  seen  that  in  58  per  cent,  of  the 
cases  in  which  Haab's  magnet  removed  f.  b.'s  the  eyes  were 
saved,  and  that  in  half  of  these  cases  good  vision  was  obtained. 

In  the  Ophthalmic  Hospital  Eeports,  vol.  xiv,  Mackenzie 
has  given  the  results  obtained  by  using  the  small  magnet 
for  removing  f.  b.'s  from  the  vitreous.  Only  26  per  cent, 
of  the  eyes  were  saved.  Mackenzie's  paper,  however,  was 
written  before  the  days  of  X-ray  localisation,  whereas  many 
of  the  Haab's  magnet  cases  were  X-rayed  previous  to  the 
extraction  of  f.  b.'s.  Comparison,  therefore,  is  not  quite  fair, 
since  the  })rognosis  in  magnet  extraction  cases  is  more 
favourable  if  precise  localisation  has  been  carried  out  before 
the  application  of  the  magnet.  It  is  then  possible  in  many 
cases  so  to  direct  the  magnetic  force  that  a  minimum  of 
damage  is  done  dining  the  exit  of  the  f.  b.  from  the  globe. 
The  damage  likely  to  l)e  caused  may  be 

(a)  Entanglement  of  f.  1).  in  ciliary  body  or  iris. 

(h)  Tli(i  iiiJHiy  of  a  liitlierto  unwounded  lens, 

(c)   Prola])se  of  iris. 


OF   FOUKIGN    BODIES    FROM    THE   RYE.  ISlj 

At  Moorfields,  the  localisation  of  f.  b.'s  l>y  the  aid  of 
X-rays  has  been  carried  out  by  Dr.  Mackenzie  JJavidson, 
with  great  exactness. 

A  table  is  given  below  sliowing  the  results  obtained  in 
the  14  cases  in  which  the  f.  b.'s  had  l)een  localised  exactly 
previous  to  their  removal  l>y  Haalj's  magnet.  Localisation 
was  eftected  by  X-rays  in  all  the  cases  except  one,  and  in 
tliis  the  f.  b.  could  be  seen  witli  the  oplitlialm(>sc(»]K'. 

II. 

Hn'ih'x  Mdf/ud  I,*rsnJf.^iiff/'r  X-ray>i.     {In  Vifreoits  onhj.) 

No.  of  Per- 

eases.         centage. 

(</)  Good  vision   5  34-27 

{h)  Vision,  with  possibilities  of  improvement  4  25 

(c)         „       without      „  „  2  12-5 

00  Excision     3  21*4 

From  comparison  of  Tables  I  and  II  it  is  seen  that 
localisation  has  reduced  the  percentage  of  excisions  by  one- 
half,  and  has  correspondingly  improved  the  results  in  the 
eyes  saved. 

III. 

Compuri^on  of  Snuill  Magnet  and  Haah's  Magnet  Cases  after 

Localisation.     (In  Vitremis  mil}/.) 

Small  magnet.  Haab's 

f * ^        magnet 

No.  of  cases.    Percentage.     Percentage. 

((/)  Good  Adsion 3  16-6  34-27 

(h)  Vision,  with  possilnlities    of 

improvement  6  33  •  3  25 

(r)   Vision,  without    possibilities 

of  improvement 5  27*7  12 "5 

(it)  Excision   4  22-2  21-4 

From  Table  III  it  is  seen  that  the  percentage  of 
excisions  as  compared  with  the  percentage  of  eyes  saved  is 
about  the  same  with  the  two  magnets,  but  that  the  quality 


184 


haab's  magnet  for  the  extraction 

Small  Magnet  Cases  after 


No. 
1 

2 
3 


10 
11 


Patient,      j        Surgeon.         X-rays, 


Harry  J.  . . .  ,  Mr.  Lan"; I     Yes 


Roland  L.  . .  !  Mr.  Collins  . 
Arthur  S.  ..    Mr.  Collins. 

John  M.  .  . .    Mr.  Morton 

James  D. .  . .    Mr.  Morton. 

Alfred  B.  . .    Mr.  Tay..  .. 
John  A ^Ir.  T;iv. .  . . 


Tho.s.  B.  .  . . 

Henry  R.  . . 

Robt.  R.  .    . 
Henry  P..  . . 


1  '1     Janie.s  T.  .  . . 


13     Alfred  M.. 


14     James  F, 


15 

16 

17 


Alec  M.   ... 


Mr.  Morton 

Mr.  Collins. 

Mr.  Silcock . 
Mr.  Tay. .  . . 


Mr.  Lawford 


Mr.  Tay. .  . . 


Mr.  Tav. .  . . 


Mr.  Lawford 


Jucoh  K.  . .  .    Mr.  Lan<i 
Fred.  Y.  ...    Mr.  Tay.. 


Yes 

No 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

No 

Yes 

Yes 
Yes 


IS     Wm.  8 I  Mr.  Silcock.  ..       Y( 


Operations. 


Scleralincision.    Small  magnet 

Scleral  incision.    Small  magnet 
Small  magnet 


Scleral  incision.    Small  magnet 
failed 


Fiirtlier  operations. 


2ud  small    magnet 
trial  successful 


Small  magnet Curette  evacuation 


Small  magnet 


Iridectomy.       Small     magnet. 
Curette  evacuation 


Small  magnet. 


Scleral  incision.    Small  magnet 

Scleral  incision.    Small  magnet 
Scleral  incision.    Small  magnet 

Scleral  incision.    Small  magnet 

Scleral  incision.    Small  magnet 
Scleral  wound.     Small  magnet 


Scleral  incision.    Small  magnet 
failed 

Small  magnet  unsuccessful. .  . . 


Division      anterior 
synechia 


Excision. 


Excision . 


Scleral  incision.    Small  magnet    Excision 


Scleral  incision.   Small  magnet    Excision 

Case  in  which  the  Small  Magnet  failed 


Alec  M.   ...  I  Mr.  Lawford  .  I     Yes       Scleral  incision.    Small  magnet  I  Excision. 

'  failed  ' 
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Localisation.     (///   Vif/rou.s  onJi/.) 


Site  of  f.  b. 

Vision. 

Remarks. 

Vitreous 

G/  9  J  1    

Seen  2  years  after  operation.     Operation  14  days  after 
injury. 

Vitreous 

6/9 

Operation  10  days  after  injury. 

Vitreous 

6/9  J  1   .... 

Injury  some  days  before  operation.  F.  b.  seen  ophthal- 
moscopically.     V.  taken  3  years  after  operation. 

Vitreous 

6/36 



Po-torior  polar  opacity  now  present,  2  years  after  opera- 
lion.  Immediately  after  operation  V.  —  6  0.  Opera- 
tion day  after  injury. 

Vitreous 

c  correction  5/60 

External  rectus  paralysed,  dense  capsular  membrane. 
Injury  4  weeks  before  operation. 

Vitreous 

Counts  fingers  at  1  metre 

Traumatic  cataract  is  present. 

Vitreous 

c  correction 

6  60 

Injury  4  months  before  operation. 

Vitreous 

c  correction 

<  6  60  ... . 

Aphakia.  Thick  capsular  membrane.  Patient  was  seen 
2  years  after  accident.     Operation  on  day  of  injury. 

Vitreous 

P.L 

Seen  4  years  after  accident.  Retina  detached  Injury 
3  days  before  operation. 

Vitreous 

Hand  movements 

Injury  8  days  before  operation. 

Vitreous 

Counts  fingers  at  1  metre 

Seen  2  years  after  operation.  *  Lens  has  absorbed, 
thickened  capsule  alone  remains. 

In  coats  of 
eyeball 

lland  movements. 

Haab's  magnet  tried  before  localisation  of  f  b.  After 
localisation,  site  of  f.  b.  cut  do^ru  upon  and  f.  b.  found 
in  coats  of  globe.     Injury  18  months  before  operation. 

Vitreous 

P.  L 

Seen  3  years  after  accident.  Projection  bad.  T.  — . 
Injury  8  days  before  operation. 

Retina. .  . 

\l\e  s:iTerl  . 

F.  b.  seen  ophthalmoscopicallv.      Tniury  3  days  before 

\  itreous 

Vitreous 
Vitreous 


Vitreous 

to  remove  f.  b.  from  Vitreous, 

Vitreous 


operation. 
F.  b.  fouid  in  globe. 


Injury  12  days  before  magnet  operation. 

Accident  12  days  before  operation.  Sympathetic  oph- 
thalmia  resulted,  causing  A^ision  in  uninjured  eve  to 
fall  from  6  6  to  G  24. 

Seen  first  1 1  davs  after  accident. 


(  F.  b.  found  in  excised  globe. 


18G  haab's  magnet  for  thk  extraction 

of  the  results  after  using  Haab's  magnet  is  very  much  better 
than  after  using  the  small  magnet. 

It  is  interesting  to  compare  the  results  obtained  by  the 
use  of  Haab's  magnet  after  X-ray  localisation  with  those 
obtained  by  the  use  of  the  small  magnet  after  X-ray 
localisation. 

The  foregoing  list  of  cases  comprises  all  those  treated  at 
Moorfields,  up  to  tlie  end  of  July,  1901,  in  Avhich  f.  b.'s  have 
been  removed  by  the  small  magnet  after  localisation  by 
X-rays  or  the  ophthalmoscope. 

For  the  calculation  of  percentages  the  number  of  cases 
that  I  have  been  able  to  collect  is  really  too  small ;  but  at 
any  rate  some  idea  may  be  obtained  from  them  as  to  the 
respective  value  of  the  two  magnets. 

Until  I  compiled  these  tables  I  was  of  the  opinion,  from 
practical  experience  of  the  use  of  the  two  magnets,  that  the 
Haab's  magnet  results  would  entirely  overwhelm  those  of 
the  small  magnet.  This,  however,  is  not  the  case.  There 
are,  nevertheless,  several  reasons  why  the  Haab's  magnet 
results  do  not  appear  so  good  from  statistics  as  they  really 
are  in  practice. 

(1)  In  several  of  the  Haab's  magnet  cases  the  eye  had 
been  so  much  damaged  by  the  entrance  of  the  f.  b.  that  one 
could  not  hope  to  preserve  it  as  a  useful  organ.  In  the 
small  magnet  cases  the  injury  was,  as  a  rule,  slighter. 

(2)  As  a  general  rule  a  longer  period  between  the  date  of 
injury  and  the  date  of  operation  had  elapsed  in  the  small 
ma^iuet  cases  than  in  the  Haab's  maf^rnet  cases. 

(3)  Statistics  do  not  show  one  great  value  of  Haab's 
magnet,  which  is,  that  if  a  f.  b.  is  present  in  the  vitreous  it 
can  almost  surely  be  removed  vid  the  pupillary  area  by  the 
magnet.     This  cannot  always  be  done  by  the  small  magnet. 

Method  of  vshuj  Haab's  Magnet. 

In  using  the  Haab's  magnet  the  patient  is  seated  on  a 
stool  with  the  injured  eye  on  the  same  level  as  the  pole  of 
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the  magnet,  and  at  a  distance  of  about  a  yard  from  it.  The 
current  is  then  switched  on  at  its  minimum  strength,  and 
the  patient  is  approached  to  the  magnet  until  the  injured 
glohe  is  ahnost  touching  the  magnet  terminal.  The  current 
is  then  gradually  increased  to  the  ma.ximum  or  until  tlie 
f.  b.  gives  evidence  of  its  presence,  either  by  appearing  in  the 
a.  c.  or  by  l)ulging  forwards  the  iris  at  some  point.  Tf  the 
f.  b.  lias  been  localised  it  is  possible  to  so  direct  its  course 
l)y  varying  the  position  of  the  injured  eye  (thereby  altering 
the  relative  position  of  magnet  terminal,  f.  b.,  and  structures 
of  tlie  globe),  as  to  avoid  injury  during  the  exit  of  tlie  f.  b. 
While  it  is  often  necessary  to  use  the  full  strength  of  the 
magnet  in  order  to  start  the  f.  b.  from  its  resting-place  in 
tlie  globe,  it  is  generally  best  to  diminish  the  current  as 
soon  as  a  certain  momentum  has  been  established,  or  as  S(X)n 
as  the  iris  has  bulged.  This  is  especially  the  case  where, 
owing  to  the  lens  being  unwounded,  it  is  impossible  to  direct 
the  f.  b.  directly  into  the  pupillary  area.  Tlie  reason  for 
diminisliing  the  current  is  that  the  less  the  momentum  of 
the  f.  b.  the  less  chance  is  there  of  the  f.  1).  becoming 
(uitangled  in  the  iris.  If,  in  spite  of  these  precautions, 
entanglement  in  the  iris  does  occur,  the  current  should  be 
broken,  and  having  directed  the  force  of  the  magnet  in  such 
a  way  as  to  avoid  the  obstacle,  it  should  be  made  again, 
usiim  the  minimum  current. 

I  will  now^  suppose  that  the  f.  b.  has  been  drawn  into  the 
a.  c. ;  the  next  step  is  to  remove  it  thence.  If  there  is  a 
recent  wound,  the  obvious  thiim-  to  do  is  to  remove  it  bv 
that  outlet. 

If  the  wound  has  healed,  or  if  the  original  wound  of 
entrance  was  through  the  sclerotic,  a  corneal  section  must  be 
made.  This  can  be  made  either  peripherally  or  nearer  the 
centre  of  the  cornea.  When  a  peripheral  section  is  made, 
the  patient  is  placed  on  the  operating  table,  and  a  keratome 
is  used  for  the  operation  :  the  f.  b.  is  removed  from  the  a.  c. 
by  the  small  magnet.  AVhen  the  more  central  section  is 
made,  a  Graefe's  knife  is  used,  the  surgeon  standing  behind 
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tlie  patient,  wlio  sits  in  a  chair  in  front  of  Haab's  magnet. 
The  f.  I),  is  tlien  removed  by  the  same  magnet. 

The  peripheral  incision  is  that  more  usually  employed 
ai  Moortields.  The  only  inconvenience  about  it  is  that  it 
necessitates  the  use  of  tlie  small  magnet,  which  is  a  some- 
what clumsy  instrument,  and  the  use  of  which  implies  tlie 
multii)lication  of  instruments.  Tlie  advantage  of  the  method 
is  that  the  patient  is  already  lying  on  the  table  prepared  for 
any  further  operative  procedure,  such  as  iridectomy  of  pro- 
lapsed iris,  &c. 

In  favour  of  the  more  central  section  it  may  be  said  that 
two  instruments  only  are  used  in  contact  with  the  eye  ;  one 
is  the  terminal  of  the  magnet,  which  has  of  course  been 
boiled,  and  the  other  is  the  Graefe  knife — speculum  and 
fixation  forceps  being  dispensed  with.  Again,  the  terminal 
of  Haab's  magnet  need  not  usually  be  made  to  quite  touch 
tlie  eye. 

In  some  cases  it  is  impossible  to  attract  the  f.  b.  into  the 
a.  c.  at  all.  The  cause  of  this  may  be  one  of  several  con- 
ditions : — 

{a)  Entanglement  of  f.  1).  in  iris  or  ciliary  body. 

(b)  Entanglement  of  f.  b.  in  coats  of  injured  eye. 

{c)  The  large  size  of  the  f.  b. 

In  these  cases  a  scleral  incision  must  be  made  and  the 
terminal  of  the  magnet  approximated  to  the  gap  produced. 
Haab's  magnet  should,  at  any  rate,  be  tried  first  of  all,  for 
its  terminal  need  not  be  introduced  into  the  vitreous, 
whereas  the  terminal  of  the  small  magnet  must  be  inserted 
between  the  lips  of  the  wound,  much  disturbance  of  the 
vitreous  being  thereljy  produced. 

In  connection  with  the  aljove  operative  procedures,  it 
may  be  mentioned  that  subsecpient  operations  for  visual 
imrjKjses  on  the  eye  in  the  cases  of  extraction  of  f.  b.'s  of 
Haab's  magnet  have  been  uniformly  successful  when  they 
have  been  performed  at  a  date  some  months  after  the 
l)rimary  operation. 
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I.  ON  THE  DISTRIBUTION  OF  THE  CHOROIDAL  ARTERIES 
AS  A  FACTOR  IN  THE  LOCALISATION  OF  CERTAIN 
FORMS   OF   CHOROIDITIS   AND   RETINITIS.* 

By  E.  Nettleship. 

Is  there  reason  to  think  that  the  arrangement  of  the  arteries 
in  the  choroid  may  affect  the  distribution  of  the  changes  in 
some  forms  of  localised  choroiditis  and  retinitis  ? 

Two  groups  of  cases  are  especially  suitable  for  considera- 
tion in  this  respect,  viz. : — (A)  The  whole  family  of  central, 
usually  senile,  choroido-retinitis,  not  associated  with  any 
particular  constitutional  state ;  and  (B)  retinitis  pigmentosa 
and  cases  of  syphilitic  retinitis  accompanied  by  ring-scotoma. 

In  the  family  of  central  senile  choroido-retinitis  we  can 
easily  distinguish  four  well-marked  clinical  types  though,  as 
would  be  expected,  mixed  forms  are  met  with.  The  types 
are  (1)  central  guttate  choroiditis,  which  is  almost  certainly 
the  clinical  equivalent  of  the  so-called  colloid  nodules  of  the 
elastic  lamina.  This  condition  was  first  described  by  Mr. 
Hutchinsonf  in  1875,  but  has  generally  been  called  Tay's 
choroiditis  at  this  hospital,  from  the  conspicuous  part  ascribed 

*  The  substance  of  this  paper  and  the  next  formed  the  subjects  of  a 
Clinical  Lecture  given  at  the  Moorfields  Hospital  on  October  8th,  1902. 

t  R.  L.  O.  H.  Reports,  toI.  riii,  p.  230,  1875.  Goldzieher  also  wrote 
on  similar  cases  before  the  publication  of  Fuchs's  paper  on  Retinitis  Cir- 
cinata. 

VOL.  XV,  O 
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by  'Mr.  Hutchinson  in  his  paper  to  Mr.  Waren  Tay's  obser- 
vations and  help.  Some  of  the  cases  described  in  that  paper 
sliowed  otlier  changes,  but  in  nearly  all  of  them  tlie  type  of 
disease  was  that  shown  in  Diagram  1,* taken  from  the  Oplithal- 
mological  Society's  Transactions,  vol.  iv,  PL  2.  In  many 
cases  the  fovea  itself  is  less  affected  than  the  perimacular 
region,  a  more  or  less  complete  belt  of  the  spots  encircling 
the  disc  and  yellow-spot  region,  wdiilst  the  yellow-spot  itself 
is  comparatively  free ;  but  the  yellow-spot  is  sometimes 
fully  affected.  Vision  is  damaged  in  various  degrees,  and 
since  Tay's  earlier  observations  were  made  many  cases  have 
been  seen  in  which  it  was  scarcely,  if  at  all,  lowered  even 
when  the  actual  macula  was  much  involved  :  thus  in  the 
case  from  which  Diagram  I  was  taken  V  was  6/6  with 
each  eye. 

Type  2.  An  area  of  epithelial  atrophy  occupying  the 
yellow-spot  and  more  or  less  of  the  surrounding  part-.  In 
well-marked  cases  the  border  is  sharply  defined,  and  shows 
a  variety  of  irregularities,  though  the  general  shape  is  nearly 
circular  or  horizontally  oval.  (The  diagram  (No.  2)  showing 
this  form  was  taken  from  an  original  drawing.)  There  are 
varieties  in  which  the  shape  is  less  regular,  the  border  less 
defined,  and  the  surface  more  pigmented.  I  do  not  know 
what  morbid  appearances  precede  the  disturbance  and 
removal  of  the  pigment  epithelium  in  this  form  of  disease — 
perhaps  haemorrhage  in  some  cases,  superficial  inflammation 
in  others. 

In  Type  3  both  the  epithelium  and  choriocapillaris  are 
destroyed,  and  the  large  vessels  laid  bare,  these  vessels  them- 
selves l)eing  usually  much  altered  by  opaque  thickening  of 
coats  and  contraction  of  lumen,  and  the  blood-column  in 
extreme  cases  either  obliterated  or  hidden  by  the  opacity  of 
the  coats.  The  diseased  area  is  sharply  defined,  circular  or 
oval  in  shape,  and  may  be  so  large  as  to  extend  up  to  the 
disc.    There  is,  in  the  typical  cases,  no  collection  of  pigment. 

*  The  references  licrc,   and  furtlier  on,  are  to  diagrams  shown  af.  tlio 
lecture. 
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(Diagram  3,  showing  this  type,  was  taken  from  tlie  Oplilhal- 
mological  Society's  Transactions,  voh  iv,  PI.  8.  There  is  also 
a  good  illustration  in  Jaeger's  Large  Atlas,  second  edition, 
PL  51.) 

Type  4.  In  a  fourth  variety  the  corresponding  part  of  the 
fundus  is  occupied  hy  an  oval  or  circular  patch  of  densely 
opaque  white,  greyish-white,  or  yellowish-white  substance 
lying  beneath  the  retina  and  apparently  upon  the  choroid. 
So  far  as  I  know,  the  origin  and  course  of  this  form  has  not 
been  worked  out,  nor  is  the  structure  of  the  patch  known ; 
the  substance  is,  however,  of  appreciable  thickness,  as  shown 
by  ophthalmoscopic  estimation  and  by  the  course  of  the 
retinal  vessels.  (The  Diagram  No.  4  of  this  form  was  from 
a  drawing  made  by  Mr.  Holmes  Spicer,  and  kindly  lent  by 
him.)  Major  Yarr*  lias  lately  published  a  drawing  from  a 
case  that  I  think  must  have  been  an  example  of  this  deposit 
form  of  choroiditis,  though  he  calls  it  choroidal  atrophy ;  it 
shows,  what  is  not  uncommon  in  these  cases,  retinal  vessels 
dipping  into  the  mass  and  disappearing,  doubtless  anasto- 
mosing with  vessels  of  the  subjacent  choroid.  (Diagram  5 
was  copied  from  Yarr's  plate.)  The  edge  of  the  patch  in 
Yarr's  case  is  less  regular  than  usual,  but  as,  according  to 
the  history,  it  was  of  only  about  four  months'  duration,  this 
is  not  surprising.  Such  a  vascular  communicationf  was 
shown  also  in  two  other  diagrams  taken  from  rough  sketches 
of  similar  cases  in  my  note-books  (P.  12,  142,  and  P.  30,37), 
and  in  one  of  these  the  patch  of  deposit  was  bordered  by 
extravasated  blood. 

Another  diagram  was  shown  to  illustrate  the  areolar 
form  of  atrophy  (Type  3)  emerging  from  a  condition  of 
previous  deposit  (Type  4),  the  deposit  in  the  case  from  which 
this  diagram  was  taken  being  in  process  of  absorption 
instead  of  organising  into  dense  tissue  (P.  35,  52).     That 

*  Yarr,  Trans.  Ophlh.  Soc,  vol.  xix,  PI.  ix,  Fig.  2. 

t  Ketino-choroidal  anastomoses  occurring  near  the  y.  s.  in  cases  of  gross 
choroidal  exudation  were  recorded  by  Loring  in  Knapp's  Archives,  vol.  ii, 
2,  p.  1,  in  1872. 
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such  deposit  may,  on  the  other  hand,  be  permanent  is  proved 
by  a  case  published  by  Mr.  Hartridge  *  where  a  similar  form 
of  disease  was  watched  for  14  years  and  seen  to  undergo 
little  if  any  change. 

In  connection  with  these  types  of  central  choroiditis 
mention  must  be  made  of  the  retinitis  circinata  of  Fuchs. 
It  is  ophthalmoscopically  a  disease  of  the  deep  retinal 
structures,  and  Amniann  has  found  in  microscopical  sections 
blood  between  retina  and  choroid,  and  very  marked  disease 
of  some  of  the  neighbouring  choroidal  arteries ;  though  he 
concludes  that  the  haemorrhages  were  derived  from  retinal 

vessels.! 

My  own  experience  is  that,  ophthalmoscopically,  many 
mixed  forms  are  found  between  typical  retinitis  circinata 
and  one  or  other  of  the  choroidal  affections  I  have  just 
alluded  to.  Even  in  Fiich's  classical  paper,  his  Fig.  7 
(retinal)  and  Fig.  8  (choroidal)  are  from  the  two  eyes  of  the 
same  patient.  I  believe  that  even  in  typical  cases  of  retinitis 
circinata  the  deeply-seated  smoky-looking  haze  of  the 
macular  part  of  the  retina  is  consistent  with  a  disturbance 
of  its  choroidal  nutrition,  and  that  the  later  retinal  appear- 
ances may  be  secondary. 

I  do  not  consider  that  the  plate  in  Oeller's  Atlas  of  Eare 
Ophthalmoscopic  Conditions  (C.  Table  I)  with  that  of  the 
earlier  conditions  of  the  same  eye  (C.  Table  VI)  represent 
wliat  Fuchs  intends  to  convey  by  retinitis  circinata,  nor  what 
most  observers  recognise  as  such,  for  the  circinate  arrange- 
ment here  was  preceded  by  obvious  obliterative  changes  in  the 
retinal  arteries  and  coarse  haemorrhagic  retinitis — conditions 
not  seen,  so  far  as  I  know,  in  what  is  usually  recognised  as 
the  early  stage  of  retinitis  circinata. 

The  clinical  course  of  the  various  types  and  their  rela- 

*  Oplith.  Soc.'s  Trans.,  vol.  xxi,  p.  80,  1901. 

t  See  Ammann,  Knapp's  Archives,  vol.  xxvii,  p.  203,  1898  (from 
Gennaii  edition,  1897).  See  also  Goldzielier  on  his  priority  over  Fuchs. 
Knapp's  Archives,  vol.  xxviii,  p.  G38  (from  German  edition,  vol.  xxxiv, 
1897). 
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tion  to  each  other  has  not  been  fully  investigated,  and  except 
Ammann's  observations  I  know  of  no  microscopical  examina- 
tions. Observations  of  these  various  types  of  central  change 
followed  out  from  the  commencement  are  much  wanted  l)ut 
are  difficult  to  get ;  the  subjects  seldom  seek  advice  early,  and 
often  disappear  when  they  find  their  sight  getting  no  better ; 
they  are  for  the  most  part  elderly,  sometimes  quite  infirm ; 
and  again  it  often  happens  that  the  final  details  of  the  fundus 
changes  as  they  proceed  become  more  or  less  obscured  by 
opacities  in  the  lens.  All  the  above  forms  of  disease  are, 
as  implied  in  their  nomenclature,  usually  confined  to  the 
centre  of  the  fundus,  but  in  all  of  them  disease  of  the 
choroid  is  occasionally  found  elsewhere. 

Has  anyone  watched  the  onset  of  Tay's  guttate  central 
choroiditis  and  seen  it  either  increase  or  diminish  ?  In  one 
case  where  I  found  plenty  of  these  spots  in  both  eyes  of  a 
lady,  aged  46,  in  1886  (P.  12,  216),  I  believe  I  can  say  that 
the  disease  had  spread  over  a  somewhat  wider  area,  and  the 
individual  spots  become  decidedly  larger  during  the  next  10 
years  ;  but  I  speak  cautiously  as  to  these  points,  because  in 
the  meantime  the  patient's  lenses  had  become  somewhat 
cloudy. 

In  regard  both  to  Tay's  disease  and  the  three  areolar  types 
examination  will,  as  already  stated,  lead  to  the  frequent 
observation  of  intermediate  and  mixed  forms  and  to  the 
alliance  of  some  of  them  with  retinitis  circinata ;  at  least  I 
feel  sure  we  must  not  yet  assume  that  the  central  areolar 
atrophy  with  thickening  and  narrowing  of  choroidal  vessels 
(Type  3)  is  always  atrophic  from  the  beginning.*  Some 
cases  both  of  that  and  of  the  epithelial  type  may  be  simply 
atrophic,  but  it  is  more  likely  that  in  most  of  them  a  stage 
of  exudation  or  inflammation  precedes.  Indeed,  it  is  easy 
to  understand   that  a  similar   disease  of  vessel-walls  may, 

*  Ammann,  in  his  paper  on  Ketinitis  Circinata,  thinks  the  peri- 
vascular lymph- spaces  may  be  primarily  to  blame  in  that  disease.  He  is 
of  course  not  speaking  of  the  areolar  choroidal  atrophy,  but  the  speculation 
may  be  extended  to  that  form. 
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according  to  its  degree  or  distribution,  lead  to  mere  atrophy- 
in  one  case,  but  to  oedema,  hi^morrhage,  and  other  changes, 
followed  by  atrophy  or  by  organisation  into  new  tissue,  in 
auotlier. 

"Why  should  the  changes  in  this  family  group  be  so 
constantly  limited  to  the  area  that  includes  the  yellow-spot 
and  optic  disc  ?  Probably  the  blood-supply  ]\as  something 
to  do  with  it,  the  blood-supply  itself  being  related  to  the 
In'gh  structural  and  functional  perfection  of  the  retina  at 
this  part  of  the  eye. 

The  capillary  network  both  of  the  choroid  and  retina  is 
much  closer  at  the  yellow-spot  than  in  any  other  part. 
Whether  the  rapidity  of  the  blood-stream  through  the  close 
capillary  mesh-work  of  the  central  area  is  as  great  as  where 
the  meshes  are  coarser,  depends  presumably  on  the  dimen- 
sions and  number  of  the  respective  arteries.  In  regard  to 
the  retina,  Mr.  Parsons*  tells  us  that,  relatively  to  the  capil- 
laries, the  arterial  su])ply  for  the  central  area  is  less  than  for 
other  parts  ;  if  this  be  so  a  slight  thickening  of  the  coats  of 
these  arterioles  would  have  serious  consequences  to  the  inner 
retinal  layers.  The  corresponding  part  of  the  choroid,  by 
which  the  outer  layers  of  the  retina  are  nourished,  is  well 
supplied  by  the  short  posterior  ciliary  arteries,  though  the 
great  variability  in  their  number  as  they  penetrate  the 
sclerotic  may  lead  to  variations  in  the  effectiveness  of  the 
su])])ly  in  different  eyes.  However  this  may  be,  we  can 
hardly  doubt  that  contraction  of  the  lumen  of  one  or  more  of 
the  short  ciliaries  by  endarteritis  or  other  chronic  change 
would  soon  tell  on  the  integrity  of  the  corresponding 
choroidal  area ;  whilst  if  the  chief  inner  or  outer  ciliary 
branch  of  the  02:>hthalmic  artery,  from  which  the  short 
ciliaries  arise,  were  diseased,  the  area  fed  by  all  of  its 
branches  would  of  course  be  affected. 

I  suspect,  therefore,  that  central  senile  choroido-retinal 
disease  in  its  various  manifestations  is  grounded  chiefly 
upon  disease  of  the   posterior    ciliary  arteries — either   the 

*  Parsoijf*,  0])hlhalmic  Review,  vol.  xx,  p.  188.     (July,  1901.) 
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trunk  vessels  or  the  l)raiiclies  that  perforate  the  sek'.rotic 
near  the  optie  nerve, — and  that  any  affection  of  the  retina 
itself  is  usually  consequential,  If  this  be  so,  we  can  readily 
understand  why  the  disease  is  confined  to  the  central  area  of 
the  fundus.  The  process  being  non-infective,  and  conditioned 
by  blood-vessels,  differs  radically  from  those  kinds  of  choroid- 
itis that  are  due  to  blood-state.  In  most  cases  of  inflam- 
mation of  the  uveal  coat  and  of  the  cornea  due  to  a  morbid 
blood-state  the  process  tends  to  spread  forward  or  backward 
to  other  parts,  the  amount  of  such  extension  being  largely  a 
question  of  the  length  of  time  that  the  malady  remains 
active. 

In  so-called  retinitis  pigmentosa  and  in  some  cases  of 
syphilitic  retinitis  the  distribution  of  the  disease  is,  I  think, 
dependent  in  part  on  the  arterial  system  of  the  choroid  at  the 
equatorial  part  of  the  globe. 

In  retinitis  pigmentosa  the  ophthalmoscopic  changes  are 
often  most  conspicuous  at,  and  sometimes  confined  to,  the 
equatorial  belt,  ceasing  not  only  behind  it  but  in  front  also. 
In  these  cases  the  field  shows  a  belt  or  portions  of  a  belt  of 
blindness  between  the  seeing  centre  and  the  seeing  peri- 
phery. In  syphilitic  retinitis,  too,  such  a  ring-scotoma  or 
blind  belt  can  not  infrequently  be  found  if  sought  for. 
(Diagrams  were  shown.) 

It  is  impossible  to  explain  this  feature  of  these  two  dis- 
eases by  anything  in  the  structure  of  the  choroid  or  retina. 
But  it  might  be  explicable  if  we  could  show  that  the  supply 
of  blood  to  the  choroid  was  less  efficient  at  the  equator  than 
either  at  the  posterior  or  anterior  parts  of  the  fundus ;  and  I 
think  that  this  is  the  case.  The  posterior  part  of  the  choroid 
is  supplied,  and  well  supplied,  by  the  short  posterior  ciliary 
arteries ;  the  anterior  part  is  supplied  to  a  great  extent  by 
recurrent  branches  from  the  long  posterior  ciliary  and 
anterior  ciliary  arteries.  The  terminal  twigs  of  these 
anterior  and  posterior  systems  meet,  and  to  a  certain  extent 
anastomose,  at  the  equatorial  region.     The  equator  seems  to 
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be  a  sort  of  "  divide  "  between  the  two  systems,  and  to  be 
not  very  efficiently  served  by  either,  whilst  the  current  must 
be  slowed  or  reversed  in  many  of  the  anastomosing  twigs. 

Given  a  congenital  tendency  (as  in  retinitis  pigmentosa) 
to  atrophy  or  hardening  of  the  inner  layers  of  the  choroid, 
it  would  probably  tell  first  where  the  nutrient  stream  was 
weakest ;  whilst  if,  owing  to  minor  variations  in  the  arterial 
arrangements  just  mentioned,  some  parts  of  the  equator 
were  better  supplied  than  others,  the  incompleteness  of  the 
blind  belt  in  certain  cases  would  be  explained.  The  ex- 
planation here  suggested  for  the  blind  belt  in  the  field  in 
retinitis  pigmentosa  assumes  that  that  disease  takes  its 
origin  in  the  choroid,  and  this  agrees  I  believe  with  the  most 
recent  views. 

In  order  to  explain  the  ring-scotoma  of  syphilitic  retinitis 
by  vascular  supply,  we  must  assume  arteritis  of  the  equa- 
torial twigs  of  the  choroidal  arteries,  either  of  the  posterior  or 
anterior  system,  or  both ;  not  on  the  whole  a  too  strained 
assumption.  Syphilitic  retinitis  is  so  very  often  accompanied 
by  visible  choroiditis,  that  even  when  at  first  no  choroiditis 
can  be  proved  by  ophthalmoscopic  examination,  we  may  often 
safely  prophecy  that  it  will  become  visible  later  when  the 
retina  has  cleared  or  become  atrophic. 
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II.  ON  THE  INFLUENCI']  OF  OVRR-USE  AND  FATIGUE  OP 
THE  EYES  IN  CAUSING  ORGANIC  DISEASE  OF  THE 
RETINA  AND   CHOROID. 


(After  allusion  to  fatigue  of  the  eye-muscles  from  reading, 
writing  and  sewing,  from  fixed  gazing,  especially  gazing 
upwards,  and  from  rapid  movements  in  following  the  objects 
passed  in  travelling ;  to  the  effects  of  evaporation,  exposure 
and  the  friction  of  the  eyelids,  in  producing  troublesome 
mixed  forms  of  asthenopia ;  and  to  iritis  as  often  kept  up  or 
prevented  from  recovering,  but  seldom  actually  brought  on, 
by  overuse  of  the  eyes ;  attention  was  particularly  directed 
to  the  choroid  and  retina). 

In  regard  to  the  choroid  and  retina  the  only  case  that, 
with  our  present  knowledge,  can  be  with  certainty  attributed 
to  overuse  is  the  '•  blinding  "  by  Direct  Sun-light,  in  which  a 
small  central  scotoma  follows  immediately,  or  within  a  few 
hours,  after  looking  at  the  sun  without  any,  or  with  insuffi- 
cient, protection.  Good,  though  not  quite  perfect,  recovery 
of  vision  usually  follows  after  weeks  or  months,  unless  the 
primary  lowering  of  visual  acuity  was  very  marked,  but  V.  ^ 
or  less  is  seldom  followed  by  satisfactory  recovery.*  The 
ophthalmoscope  reveals  either  no  visible  changes  or  slight 
alterations  of  colour  and  clearness  at  the  yellow  spot,  such  as 
might  be  caused  by  oedema  of  retina  and  choroid  and  altera- 
tion in  the  quantity  and  distribution  of  the  pigment  granules 
of  the  retinal  epitheliunj.  In  fact,  experiments  on  the  eyes 
of  rabbits  and  frogs  made  under  much  severer  exposure  than 
can  ever  occur  in  the  human  eye,  have  shown  that  destruc- 
tion of  the  rods  and  cones,  exudation  between  retina  and 
choroid  and  choroidal  haemorrhages  are  amongst  the  imme- 
diate results,  whilst  pigmented  sear  tissue  may  be  a  later 
product.f 

*  Mackay,  Ophthalmic  Review,  vol.  xiii,  1894,  p.  92. 

t  Czerny  and  Deutschmann,  according  to  Mackaj,  loc,  cit.,  p.  83. 
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The  same  cause,  gazing  at  the  sun,  was  believed  to  pro- 
duce thrombosis  of  a  branch  of  the  retinal  artery  and  other 
retinal  and  even  choroidal  changes,  in  a  case  published  by 
^Ir.  Batten.* 

Dr.  Oliver,  in  1897,t  published  a  case  in  which  choroido- 
retinal  changes  followed  in  both  eyes  after  exposure  to  an 
extremely  brilliant  flash  of  lightning.  In  this  case  the  R. 
eye  was  affected  immediately  or  within  a  few  hours,  and 
sliowed  marked  fundus  change  nine  days  later ;  but  the 
vision  of  the  L.  was  unaffected  till  10  days  after  the  ex- 
l)08ure,  whilst  fresh  retinal  haemorrhage  occurred  in  it  nearly 
three  months  later.  Though  this  young  man's  urine  and 
heart  were  examined  and  found  normal,  I  do  not  find  any 
mention  of  syphilis  in  the  record,  and  this  omission  mucli 
diminishes  its  value  in  the  present  connexion. 

A  case  in  wdiich  one  eye  became  nearly  blind  with  partial 
atrophy  of  the  optic  nerve,  apparently  from  primary  damage 
to  the  macular  part  of  the  retina,  the  other  eye  suffering  for 
a  time,  but  recovering  with  slight  changes  at  the  macula, 
was  published  by  Mr.  Treacher  Collins;!:  in  1896.  The  symp- 
toms (central  scotoma  in  each  eye)  in  this  case  followed 
immediately  after  the  patient  (a  woman  aged  49)  had  stared 
at  the  sun,  without  protection,  for  five  or  ten  minutes.  It  is 
noteworthy  in  this  case  that  the  failure  of  vision  did  not 
reach  its  worst  till  some  days  after  the  exposure,  and  also 
that  the  eye  in  which  permanent,  presumably  ascending, 
damage  occurred  to  the  optic  nerve,  showed  less  visible 
cliange  at  the  yellow  spot  than  did  the  eye  that  recovered 
with  a  normal  disc.§ 

A  similar  discrepancy  between  visual  acuteness  and  oplithal- 
moscopic  change  in  the  two  eyes  was  found  in  the  case  of  a 

*  Kavnei-  1).  BaKcn,  Trans.  Oplitli.  Soc,  vol.  xxi,  1901,  p.  70. 

t  Oliver,  Trans.  Aiiicrican  Oplith.  Soc,  vol.vii,  1897,  p.  613. 

X  Treacher  Collins,  R.L.O.II.  Reports,  vol   xiv,  189G,  j).  374. 

§  Compare  O.  llaal)  on  Secondary  Atrophy  of  the  Optic  Nerves  after 
Macular  Disease,  Abstract  in  Ophtlialmic  Review,  vol.  xxi,  Oct.  1902, 
p.  287. 
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Japanese  gentleman  whom  I  saw  in  1898  (P.  48,  57).  lie  was 
then  28,  and  toltl  me  that  10  years  earlier  he  had  damaged  his 
eyes  by  looking  for  an  hour  at  an  eclipse  of  the  sun  without  any 
protection.  On  the  same  day,  almost  immediately  after,  he 
found  a  "  black  patch  "  in  front  of  whatever  he  looked  at,  Init 
could  see  to  each  side  of  it.  The  next  day  his  li.  eye  was 
covered  up,  and  kept  covered  for  several  weeks,  and  it  got  per- 
fectly well.  The  L.,  which  remained  open  and  in  use,  and 
entirely  untreated  until  the  K.  w^as  cured,  never  entirely  re- 
covered. AVhen  1  saw  him,  10  years  after  the  accident,  V.  of 
the  R.  was  6/5  with  several  ill-defined  semi-confluent  choroidal 
dots  at  or  just  below  the  fovea  :  V.  of  L.  was  only  6/9,  but  I 
could  see  no  changes  at  the  y.  s.  or  elsewhere  ;  the  defect  was 
not  optical. 

It  seems,  therefore,  as  Mr.  Kayner  Batten  has  remarked 
in  his  paper  already  referred  to,  that  the  amount  of  damage 
to  the  retina  varies  much  in  these  cases,  and  is  not  to  be 
measured  only  by  the  length  ot"  time  that  the  exposure  lasts. 
We  may  add  that  the  damage  apparently  does  not  depend 
entirely  upon  the  absolute  brightness  of  the  sun-light  or  its 
spectral  composition,  for  the  two  eyes  often  suffer  in  a  dif- 
ferent degree  from  an  apparently  equal  exposure. 

Such  idiosyncrasy  of  the  individual,  or  lower  resisting 
power  in  one  eye  than  in  the  othei',  is  especially  noteworthy, 
because  we  find  cases  that,  as  regards  symptoms  and  ophthal- 
moscopic changes,  are  indistinguishable  from  the  typical 
sun-blinding  cases,  but  in  which  only  moderate  over-illumi- 
nation, or  none  at  all,  can  be  alleged.  It  is,  I  think,  most 
likely  that  fatigue  of  the  central  part  of  the  retina  either  by 
relatively  too  intense  light,  or  by  too  prolonged  use  in  ordin- 
ary light  combined  with  very  accurate  focussing,  furnishes 
the  true  explanation  in  many  cases  of  this  group,  the  patient 
being  perhaps  rendered  specially  susceptible  by  general 
overwork  or  debility. 

Some  years  ago  I  recorded*  the  case  of  a  busy  physician, 
aged  50,  who  noticed   sudden  failure  of  central  vision  with 

*  Ophthalmic  Keview,  vol.  vii,  1888,  p.  33 ;  Case  III. 
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positive  scotoma  in  his  L.  eye  a  few  hours  after  using  that 
eye  at  a  microscope  illuminated  by  direct  sunlight.  The  eye 
very  nearly,  hut  never  quite,  recovered.  There  was  an  area 
of  disturl)ance  of  the  pigment  epithelium  at  the  y.s.  In  the 
same  paper  the  case*  of  a  naval  officer  is  mentioned,  in  whose 
R  eye  a  permanent  defect  with  metamorphopsia  came  on 
one  day  after  this  eye  had  been  used  for  three  hours  con- 
tinuously at  the  telescope  of  his  theodolite  in  marine  survey 
work.  Two  years  later  I  found  V.  6/9  barely,  with  a  number 
of  fine  dots  of  choroidal  or  deep  retinal  disease  at  the  y.s. 
The  other  eye,  which  he  had  never  used  for  the  theodolite 
work  was  perfect  in  every  way.  About  the  same  time  Dr. 
Braileyt  recorded  a  case  of  a  gentleman  who  had  only  one 
working  eye,  and  it  failed  rapidly  after  he  had  been  engaged 
closely  at  fine  pen  and  ink  drawing ;  fine  central  choroido- 
retinal  changes  were  found. 

In  another  case,  perhaps  less  conclusive  (P.  30,  19),  a  medical 
man,  set.  59,  with  two  good  eyes,  each  with  about  2*5  D  of  My., 
undertook  for  a  wager  to  count  how  many  times  the  letter  "  e  " 
occurred  in  a  pamphlet  of  twelve  pages  of  print,  the  type  about 
equal  to  5  Jaeger.  It  was  in  the  winter,  was  to  be  done  against 
time,  and  he  did  it  mostly  by  artificial  light  in  the  evening.  Either 
during  or  immediately  after  this  competition,  he  found  his  sight 
wrong,  and  discovered  that  the  L.  was  defective.  It  got  gradually 
worse,  and  remained  so.  When  I  saw  him  four  years  later,  V. 
of  this  eye,  corrected,  was  only  6/60  ;  the  central  retina  was 
occupied  by  a  nearly  complete  zone  of  small  bright  white  deposits 
with  a  few  small  dark  blood  dots  at  the  y.  s.  ;  the  retinal  vessels, 
which  showed  no  visible  alteration,  were  in  front  of  the  deposits ; 
a  sort  of  retinitis  circinata  in  fact.  The  other  (R.)  eye,  with 
correction,  saw  6/9,  and  showed  no  disease.  The  urine  had  been 
normal  throughout  the  case. 

I  have  notes  of  a  considerable  number  of  cases  like  those 
above  mentioned,  where  a  small  positive  scotoma, with  or  with- 
out noticeable  metamorphopsia  and  fine  changes  at  the  y.  s., 

*  Ca»e  1. 

t  Brailey,  Trans.  Oplith.  Soc,  vol.  vii,  p.  177. 
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came  on  suddenly  or  quickly, but  in  which  it  could  not  be  stated 
from  the  history  that  the  eye  or  eyes  had  been  either  unduly 
worked  or  exposed  to  strong  light.  But  in  many  such 
apparently  causeless  examples  of  acute  central  retino- 
choroiditis  there  may,  as  already  suggested,  have  been  rela- 
tive overwork,  or  what  is  the  same  thing,  lowered  resisting 
power,  owing  to  some  condition  of  health  or  occupation. 

It  seems  to  me,  therefore,  that  leaving  the  direct  sun- 
light cases  apart,  we  shall  be  wise  to  believe  that  prolonged 
use  of  the  central  part  of  the  retina,  especially  for  minute 
stationary  objects,  under  strong  illumination  and  with 
accurate  focussing,  can,  in  certain  circumstances,  cause 
organic  disease  of  the  retina  or  choroid  or  both,  in  the  eye 
so  used. 

I  believe  also  that  fatigue  or  exhaustion  of  the  retina 
and  choroid  sometimes  causes,  or  at  least  contributes  to, 
more  severe  and  extensive  disease  than  the  form  just  de- 
scribed. In  Case  5,  in  the  paper  just  mentioned,*  severe 
disseminated  choroiditis,  mostly  central,  came  on  immediately 
after  exposure  to  glare,  heat  and  wet  in  a  young  naval 
officer  who  was  engaged  all  one  night  in  combating  a  fire 
that  broke  out  in  his  ship.  His  sight  was  much  damaged. 
In  Case  6,  of  the  same  paper,  peripheral  choroiditis  with 
iritis  and  opacities  in  the  vitreous  occurred  in  a  lad  of  16 
who  had  been  doing  heavy  work  out  of  doors,  chiefly  wood- 
sawing,  in  very  hot,  sunny  weather  in  July ;  till  then  he  had 
been  at  school ;  syphilis  very  improbable.     In  the  next  case, 

(P.  18,  16-i).— A  young  lady  of  19  or  20  suffered  sudden 
failure  of  her  L.  eye  after  using  a  telescope,  and  soon  after  an 
attack  of  scarlet  fever.  She  was  told  by  an  eminent  ophthalmic 
sm^geon  that  "  effusion "  was  present ;  sight  improved,  but  a 
cloud  remained  near  the  centre.  At  the  age  of  36,  when  preg- 
nant, she  was  exhausted  by  having  to  nurse  her  father  both  day 
and  night,  and  a  miscarriage  followed ;  the  R.  eye  now  failed 
rapidly,  in  one  night,  and  she  was  told  there  was  disease  at  the 

*  Ophthalmic  Review,  loc.  cit. 
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back ;  the  eye  did  not  recover.  Eleven  years  later,  when  47, 
the  L.  (or  first  affected  and  now  the  only  working  eye)  failed 
again ;  she  had  been  sewing  hard  for  hours  one  evening  to  finish 
some  work  for  a  bazaar,  and  found  the  dimness  the  next  morning. 
I  saw  her  a  fortnight  later  (June  20,  1889),  when  47  years  old. 
In  the  L.,  V.  was  6/60,  and  there  were  old  choroidal  changes  and 
an  obviously  new  focus  of  choroiditis,  all  in  the  central  area.  In 
the  E.  the  changes  were  much  more  gross  and  extensive,  and  all 
old,  and  there  were  some  iritic  adhesions.  She  married  at  24, 
and  had  nine  children,  all  of  whom  lived,  and  one  miscarriage. 

(P.  19,  54). — An  old  lady  went  through  much  distress  and  strain 
at  the  age  of  65,  when  her  husband  died,  and  at  the  same  time 
her  eyes  broke  down  rapidly,  so  that  after  a  few  weeks  she  could 
neither  read  nor  sew ;  no  improvement  took  place.  I  saw  her 
about  nine  months  later,  with  very  extensive  superficial  choroidal 
atrophy,  chiefly  central,  but  •  partly  peripheral,  and  marked  haze 
of  the  central  retina.     V.  was  only  fingers  at  1  to  3  metres. 

A  gentleman  of  68  (P.  19,  24),  suffering  from  general  nervous 
exhaustion,  underwent,  in  addition,  a  severe  shock,  and  his  sight 
failed  rapidly  in  both  eyes ;  he  was  told  there  was  blood  at  the 
back.  Ten  months  later  I  found  much  retinal  haemorrhage  over 
the  central  area  in  both  eyes,  with  some  white  patches  in  one. 
There  was  neither  sugar  nor  albumen. 

A  lady,  a3t.  52  (P.  19,  192),  with  the  cares  of  an  establish- 
ment, added  to  permanent  harass  from  the  chronic  nervous  ill- 
ness of  her  husband,  went  for  a  long  drive  one  Saturday  after- 
noon without  a  sun-shade,  the  sun  shining  directly  on  her  face. 
That  same  evening  she  noticed  a  blur  in  reading,  and  found  it 
was  from  the  R.  eye.  I  saw  her  three  days  later,  March  28, 
1893,  and  found  a  hemorrhage  and  some  white  exudation  in  the 
retina  up  and  out  from  the  O.D.,  and  just  below  the  superior 
macular  vessels.  A  fortnight  later,  the  blood  had  gone,  and  the 
white  patch  was  more  sharply  defined ;  later  this  quite  disap- 
peared, leaving  the  vein  indented  by  an  obviously  thickened 
artery.  Three  years  later  (April,  1896),  when  she  had  one  day 
been  standing  out  in  the  sun  directing  some  gardening  opera- 
tions, a  similar  attack  occurred  in  the  L,  eye,  and  I  found 
6  days  later  a  haemorrhage  and  white  effusion  close  to  the  lower- 
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outer  edge  of  the  0.  D. ;  a  month  after  this,  almost  comj)lete 
absorption  of  blood  and  white  effusion  had  taken  place,  and  a 
vein  at  the  centre  of  the  blood  area  was  seen  to  be  crossed  l)yan 
artery.  Her  physician  considered  her  systemic  arteries  athero- 
matous and  heart  dilated,  Imt  always  found  the  urine  free  from 
albumen.  She  was  at  one  time  liable  to  small  extravasations, 
preceded  by  pricking  pain,  in  the  skin  of  the  K.  lower  lid,  and 
when  I  last  saw  her  in  1899,  she  had  had  severe  epistaxis.  Her 
eyes  were  hypermetropic  4"5  D.,  but  she  began  efificient  glasses 
between  30  and  40.  Once,  when  30,  she  had  gout  in  the  foot^ 
and  had  to  give  up  beer. 

In  this  case,  exposure  of  the  eyes  to  direct  sun-light  and 
heat  produced  on  two  occasions,  we  may  suppose,  general  retinal 
congestion  and  rupture  of  a  vein  where  it  was  crossed,  and  com- 
pressed, by  a  hard  artery. 

There  is,  I  am  sure,  no  doubt  that  in  elderly  myopic 
persons  hjemorrliage,  sometimes  into  the  choroid,  in  other 
cases  into  the  vitreous,  is  not  uncommon  as  a  result  of  com- 
bined overuse  of  the  eyes  and  fatigue :  the  weakened  vessel- 
wnlls  of  the  myopic  and  senile  choroid  cannot  bear  the 
distension  caused  by  excessive  work  or  want  of  sleep.  Ko 
doubt  there  may  be  contributory  causes  of  congestion  such 
as  irregular  eating  and  drinking,  and  carelessness  as  to  the 
bowels,  all  of  which  are  apt  to  occur  at  times  of  stress  and 
exhaustion  of  whatever  kind. 

A  spinster  lady  of  54  (P.  50,  106),  much  engaged  in  parish 
work,  had  had  a  specially  hard  winter  with  nursing  and  other 
work,  and  just  before  Easter  she  undertook  a  quantity  of  church 
and  charity  duty.  On  the  \yednesday  of  Easter  week  her  R. 
eye  (with  14  D.  of  ^ly.)  failed,  with  black  smuts.  Two  months 
later  I  found  large  webs  in  the  vitreous  and  (old)  choroidal 
changes  at  the  y.  s.,  besides  a  large  annular  staphyloma  and 
marginal  opacity  in  the  lens  ;  V.  6/36  with  -  14D.  The  L.,  with 
My.  9  D.  and  V.  6/9,  showed  no  changes  anywhere  except  a 
narrow  crescent. 

A  married  lady,  tet.  56  (P.  52,  85),  was  overwrought  about 
the  New  Year,  1900,  by  the  combined  elfects  of  influenza  in  her 
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house,  a  new  cook  who  turned  out  a  drunkard,  and  the  death  of 
an  aunt.  On  January  12,  1900,  she  noticed  a  black  thing  before 
her  R.  eye,  and  on  19th  (one  week)  I  found  large  webs  in  the 
vitreous,  but  no  other  disease  except  a  very  moderate  crescent 
V.  with  -8D.  and  a  cylinder  6/18.  The  L.,  with  2D.  less  of 
M.,  but  similar  As.,  had  6/9,  and  all  normal.  Such  cases  might 
easily  be  multiplied. 

Several  of  my  cases  of  choroidal  and  vitreous  disease, 
associated  with  overuse,  and  others  of  the  same  kind  without 
proved  overuse,  have  been  in  plethoric,  excitable,  very 
active  women  with  higb  myopia,  and  aged  between  40  and  50. 
None  were  known  to  be  alcoholic,  and  I  am  sure  that  most  of 
them  were  not  so,  but  now  and  then  in  such  a  case  the  sus- 
picion has  arisen.  Similar  cases  are  seen  in  men,  but  less 
commonly.  The  relative  frequency  in  women  is  probably 
related  to  the  menopause. 

There  seems  no  doubt  that  detachment  of  the  retina  may 
occur  in  similar  circumstances,  even  in  normally  formed 
eyes,  and  we  can  scarcely  doubt  the  causal  influence  of  the 
excessive  functioning. 

A  bank  clerk,  set.  28  (P.  54,  26),  had  his  sixth  attack  of 
influenza — a  bad  attack — at  the  end  of  January,  1900.  The  in- 
fluenza pulled  him  down  very  much,  but  he  had  to  return  to 
duty  before  he  was  strong,  and  in  addition  to  make  up  arrears 
of  work.  Soon  after  this  he  noticed  something  wrong  with  his 
sight,  and  discovered  it  to  be  in  the  R.  eye,  where  detachment 
of  the  retina  was  found  shortly  afterwards.  His  eyes  were 
emmetropic. 

An  actuary,  set.  57  (P.  55,  231),  with  My.  7  D.  in  the  R.  and 
6  D.  in  the  L.,  got  detachment  of  the  R.  retina  in  April,  1901, 
after  working  hard  at  a  statistical  paper  and  correcting  the 
proofs  of  it :  he  had  not  been  accustomed  to  work  requiring  such 
a  strain  upon  his  eyes,  and  seems  to  have  felt  it  a  good  deal.  The 
eye  had  doubtless  been  a  weak  one,  for  Mr.  Lawford  had  found 
a  web  in  the  vitreous  when  the  patient  had  a  troublesome  cough 
some  three  years  earlier,  but  this  cleared  up  long  before  the 
detachment  occurred. 
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Tn  many  of  the  examples  just  cited,  the  eyes  were  no 
doubt  predisposed  to  degenerative  lesions,  as  appears  not 
only  from  the  details  of  some  of  the  cases  themselves,  but 
from  the  well-known  occurrence  of  similar  mishaps  in  the 
absence  of  marked  fatigue  or  overuse.  But  in  the  particular 
instances  quoted,  there  seems  little  doubt  that  the  mischief 
would  not  have  happened  when  it  did,  and  would  perhaps 
not  have  been  so  severe,  had  there  been  no  fatigue  or  ex- 
haustion. 

And  here  I  may  say  that  I  have  gradually  come  to  attri- 
bute greater  influence  to  fatigue  and  overwork,  local  and 
general,  than  to  more  directly  mechanical  agencies  in  the 
production  of  intraocular  hiiemorrhage  and  even  detachment 
of  the  retina.  I,  of  course,  do  not  say  that  stooping,  strain- 
ing, coughing,  vomiting  and  other  causes  of  temporary 
hindrance  to  the  return  of  venous  blood  from  the  head ;  or 
muscular  exertion  causing  violent  action  of  the  heart ;  or 
blows  on  the  eye  or  concussion  either  of  the  head  or  the 
whole  body,  take  no  share  in  causing  such  maladies,  but  I 
think  their  influence  has  been  over-rated,  at  any  rate  in  the 
past,  and  that  too  little  attention  has  been  bestowed  on 
physiological) congestion  from  overuse. 
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ON    THE    CHILDREN    OF    PATIENTS    WHO    HAVE    HAD 
INTERSTITIAL    KERATITIS. 

By  E.  Treacher  Collins. 

The  difficulty  of  obtaining  absolute  proof  of  the  possibility 
of  transmission  of  syphilis  to  the  third  generation  was  well 
demonstrated  in  an  interesting  paper  by  Dr.  George  Ogilvie, 
published  in  The  British  Journal  of  Dermatology  in  1897. 
In  it  all  the  recorded  evidence  on  the  subject  up  to  that 
date  was  critically  examined.  Dr.  Ogilvie  divided  the  sub- 
ject into  first,  the  possibility  of  the  transmission  of  actual 
syphilis,  and  secondly,  the  production  of  a  lowered  state  of 
vitality,  "  a  dystrophic  influence,"  "  parasyphilis." 

As  regards  the  first,  after  having  pointed  out  the  difficulty 
of  obtaining  absolute  proof  on  many  points  in  connection 
with  syphilis,  upon  which  nearly  all  competent  observers 
are  agreed,  he  says,  "  In  the  same  way  we  have  to  look 
upon  the  question  of  syphilitic  transmission  to  the  third 
generation.  We  have  quoted  above  expressions  of  the  two 
extreme  opinions  held  on  tliis  subject.  On  the  one  hand  we 
are  told  that  '  there  is  not  the  slightest  evidence '  of  such 
transmission;  on  the  other,  that  'there  are  undoubtedly 
cases '  in  which  syphilis  was  transmitted.  Both  statements 
are  equally  unwarranted.  The  evidence  before  us  furnishes 
us,  if  not  with  absolute  proof,  still  with  reasonable  proba- 
bility, that  syphilis  may  descend  to  the  third  generation. 
On  the  other  hand,  there  is  no  evidence  to  support  the  possi- 
bility of  transmission  to  the  fourth  generation." 

As  to  the  second  point,  he  sums  up  as  follows : — *•  With- 
out denying  that  the  '  dystrophic'  influence  of  syphilis  may 
make  itself  felt  in  some  way  or  other  in  the  third  genera- 
tion, I  consider  that  up  to  now  statements  to  this  effect  are 
more  or  less  vague  conjectures,  and  incapable  of  being  proved 
by  clinical  evidence.     Nor  do  I  see  how  we  shall  emerge 


INTERSTITIAL    KEKATITIS.  207 

from  tliis  state  of  uncertainty,  without  that  extensive  co- 
operation of  the  general  practitioner,  which  seems  as  unat- 
tainable as  it  would  be  of  supreme  value." 

On  these  very  important  but  undecided  matters,  it 
occurred  to  the  writer  that  some  data  might  be  obtained,  by 
collecting  notes  of  the  family  histories  of  women,  presenting 
themselves  at  an  Ophthalmic  Hospital  suffering  from  inter- 
stitial keratitis,  and  havinfr  at  least  one  other  siiin  of  con- 
genital  sypliilis,  who  were  married  and  had  children. 

There  could  be  little  doubt  that  these  children  would  be 
the  descendants  of  a  grand-parent  who  had  had  primary 
syphilis ;  their  number  and  condition  of  health  could  be 
ascertained,  and  some  of  them  could  be  had  up  for  examina- 
tion. 

To  determine  definitely  whether  or  not  the  father  of  these 
children  had  had  primary  syphilis,  would  have  been  a  matter 
of  considerable  difficulty,  and  it  was  decided  not  to  at- 
tempt it. 

So  that  the  presence  of  syphilitic  symptoms  in  the  children 
themselves  would  not  be  proof  of  transmission  to  the  third 
generation.  The  occurrence,  however,  of  such  symptoms  in 
a  number  of  the  children  from  different  families  would  be  a 
very  suggestive  piece  of  evidence.  On  the  other  hand,  the 
absence  of  syphilitic  symptoms  from  the  large  majority  of 
children  from  different  families  would  definitely  prove  that 
women,  the  subjects  of  inherited  syphilis,  may  have  children 
perfectly  free  from  any  actual  syphilitic  taint. 

The  number  of  the  woman's  brothers  and  sisters  living 
and  dead  could  be  noted,  and  a  comparison  could  then  be 
made  as  to  the  amount  of  mortality  in  the  children  of  the 
two  generations. 

A  comparison  could  also  be  effected  as  to  the  mortality  of 
infants  in  the  third  generation,  and  the  average  mortality  for 
children  under  one  year  of  age  given  in  the  liegi.-)trar 
General's  returns  for  the  whole  of  London  for  some  years 
past.  This  would  afford  some  evidence  as  to  the  presence  or 
absence  of  "  dystrophic  influence." 

p  2 
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As  the  second  decade  in  life  is  the  one  during  which 
interstitial  keratitis  most  frequently  occurs,  it  necessarily 
took  some  time  to  collect  a  sufficient  number  of  cases  in 
which  it  appeared  so  late  in  life  as  to  have  allowed  of  the 
patients  becoming  mothers. 

It  was  thought  well  to  wait  until  twelve  had  been 
obtained,  to  render  the  data  of  sufficient  value  for  publication. 

The  following  twelve  cases,  the  details  of  winch  have 
been  arranged  in  tabular  form,  have  all  come  under  the 
writer's  care  as  out  patients  at  the  Eoyal  London  Ophthal- 
mic Hospital  during  the  past  six  years. 

Unfortunately,  in  the  rush  of  out-patient  work,  in  one  or 
two  cases  some  points  have  been  omitted  from  the  histories, 
and  the  patients  have  since  passed  away  from  observation. 

The  youngest  of  the  twelve  was  20  years  of  age,  and  the 
oldest  was  52  years.  It  might  naturally  be  questioned 
whether  interstitial  keratitis  occurring  as  late  as  52  could 
really  be  hereditary  syphilitic  in  origin,  and  the  writer  would 
have  hesitated  in  including  this  case,  had  not  the  eye  affec- 
tion been  of  the  usual  type,  and  the  patient  presented  the 
most  typically  notched  teeth. 

In  none  of  the  cases  has  the  presence  of  interstitial 
keratitis  been  relied  upon  alone  as  a  diagnostic  sign  of  in- 
herited syphilis,  in  all  except  one  there  has  been  besides 
either,  scars  at  the  angles  of  the  mouth,  notched  teeth,  or  a 
suggestive  physionomy.  In  the  one  case  in  which  none  of 
these  other  symptoms  were  noted,  the  fact  that  the  patient 
was  one  of  a  family  of  15,  12  of  whom  died  in  infancy, 
has  been  taken  as  sufficient  confirmatory  evidence  of  the 
presence  of  inherited  syphilis. 

The  12  women  have  had  60  children  and  five  mis- 
carriages between  them.  Thirty-four  of  the  children  are 
living,  and  26  have  died.  Of  the  34  living,  25,  of  ages 
varying  from  19  years  to  4  months,  are  stated  to  be  healthy 
and  have  had  no  symptoms  of  a  syphilitic  nature.  Fourteen 
of  these  have  been  examined  by  the  writer,  and  appeared  in 
excellent  health  and  free  from  all  deformities. 
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Of  the  reinainini^  nine  whicli  may  be  termed  un- 
healthy— 

One  has  liad  wliat  was  called  "  congestion  of  the  brain  "  ; 

Five  of  one  family  are  said  to  be  frequently  ill ; 

One  has  hydrocephalus ; 

One  has  had  a  rash  on  the  skin,  snuffles,  ulceration  about 
the  anus,  and  lacrymal  ol)struction  ; 

One  of  another  family  had  snuffles  in  infancy. 

Of  the  26  that  have  died,  4  were  still  born ;  one  died  of 
measles  aged  5  yeai-s,  one  of  scarlet  fever,  age  not  stated, 
the  remainder  in  infancy  of  such  affections  as  "  meningitis," 
"  diarrhoea,"  "  fit-s,"  and  one  of  small  pox. 

From  the  foregoing  analysis,  it  would  seem  fair  to 
assume  that  as  25  out  of  the  34  living  children  are  pre- 
sumably healthy,  and  14  certainly  so,  women  the  subjects 
of  inherited  syphilis  may  certainly  have  healthy  children 
free  from  all  taint  of  that  disease. 

One  of  the  living  children  seems  to  have  presented 
definite  syphilitic  symptoms,  and  three  of  the  others  symp- 
toms which  may  have  been  syphilitic  in  origin.  Without 
any  history  of  the  presence  or  absence  of  primary  syphilis 
in  the  father,  this  cannot  be  taken  as  proof  of  the  transmis- 
sion of  syphilis  to  the  third  generation.  On  the  other  hand, 
the  small  proportion  of  the  living  children  who  have  had 
symptoms  of  a  syphilitic  character,  is  presumptive  evidence 
against  transmission  to  the  third  generation. 

It  would  be  obviously  impossible  to  get  any  accurate  state- 
ment as  to  the  number  of  miscarriages  the  patients'  mothers 
have  had.  So  that  no  comparison  of  any  value  can  be 
made  between  the  number  of  the  patients'  and  their  mothers' 
miscarriages. 

It  is  worthy,  however,  of  note  that  among  these  12 
women  who  were  the  subjects  of  inherited  syphilis,  tliough 
they  had  60  children,  a  history  of  only  five  miscaiTiages 
could  be  elicited. 

Coming  next  to  compare  the  mortality  amongst  the 
children  of  the  two  generations : — 
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It  is  Ibuiid  that  out  of  91  children  of  the  mothers'  gene- 
ration, 44  were  stillborn,  or  died  in  early  childhood,  48-3 
per  cent. 

Out  of  60  children  in  the  next  generation,  23  were  still 
born,  or  died  in  early  childhood,  38-2  per  cent. 

The  Eegistrar  General  gives  the  average  proportion  of 
deaths  in  London  under  one  year  of  age,  for  the  ten  years 
from  1890  to  1900,  as  160  per  1,000, 16  per  cent. 

In  the  histories  of  several  of  the  cases  here  recorded, 
the  actual  age  at  which  the  children  died  is  not  reported,  it 
being  often  merely  stated  that  they  died  in  infancy. 

It  is  found  that  in  the  mothers'  generation,  out  of  91 
children,  36  died  under  one  year  of  age,  or  are  said  to  have 
died  in  infancy,  39'4  per  cent. 

In  the  succeeding  generation,  out  of  60  children,  22  died 
under  one  year  of  age,  or  are  said  to  have  died  in  infancy, 
36'6  per  cent. 

From  the  above  figures,  it  would  seem  fair  to  draw  the 
following^  conclusions : — 

That  the  mortality  amongst  the  children  of  parents  who 
have  had  primary  syphilis  is  somewhat  greater  than  amongst 
the  grand  children. 

That,  after  some  allowance  is  made  for  the  probability 
of  some  of  those  stated  to  have  died  in  infancy  having  been 
more  tlian  one  year  old,  the  difference  between  the  average 
infant  mortality  in  London  (16  per  cent.),  and  that  amongst 
the  grand  children  of  those  who  had  primary  syphilis  (36-6 
per  cent.),  remains  very  marked,  so  marked  as  to  make  it 
impossible  to  avoid  the  inference  of  the  presence  of  some 
"  dystrophic  influence." 

The  sinallness  of  the  number  of  miscarriages  in  the  12 
women  the  subjects  of  inherited  sypliilis  would  seem  to 
sliow  that  the  dystrophic  influence  does  not  make  itself  felt 
upon  the  foetus  in  utero. 
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VI. 

Children  of  patient. 

Two  children,  one  dead,  no  miscarriages. 

1st  child,  boy,  a't.  3.^  years;  seen,  well  de- 
veloped and  apparently  healthy.  Has  had 
"congestion  of  brain"  (?  meningitis),  was 
unconscious  for  about  two  days.  Never  any 
snuflies,  said  to  have  "  breaking  out  on  face 
at  times." 

2nd  child,  boy,  died  when  1}  years  old  from 
"  meningitis." 

Twelve  children,  7  of   whom  have  died  in 

infancy. 
The  five  living  are  said  to  be  frequently  ill, 

not  liing  very  definite  concerning  their  ilhiess 

known,  none  of  them  seen. 

Four  children,  one  dead,  no  miscarriages. 

1st  child,  a>t.  7  years  ;  seen,  a  healthy-look- 
ing child,  no  deformities,  teeth  good;  never 
any  illness ;  never  any  rash  on  skin  or 
snuflies. 

2nd  child  died  at  age  of  Ij  years  of 
"  diarrhoea." 

3rd  cliild.  set.  3  years  ;  seen,  a  healthy-look- 
ing child,  no  deformities  ;  never  any  illness; 
never  any  rash  on  skin  or  snuflies. 

4th  child,  at.  10  months,  also  seen,  healthy, 
and  no  history  of  any  illness. 

V. 

Family  history  of  patient. 

The  3rd  of  a  family  of  5, 
of   whom    3    have  died, 
2     of      "consumption," 
ffit.  21  to  22  years ;  one 
died  in  infancy. 

One  of  three  children,  one 
brother   living,  a    sister 
died   at    the    age   of   24 
years. 

One   of   a  family  of   11, 
eight  of  whom   died  in 
infancy,    and    three     of 
whom  are  living. 

IV. 

Evidence  of  inherited  syphilis. 

R.  E.  interstitial  keratitis. 

L.  E.  nebula)  of  cornea. 

Scars  at  angles  of  mouth ; 
upjier  lateral  incisors  and 
canines  absent,  other  teeth 
good. 

R.    and    L.    eyes    interstitial 

keratitis. 
R.   inflamed   3  months ;    L.  3 

weeks. 
Typically  notched  teeth. 

R.  E.  divergent  and  sight 
defective  many  years,  a  few 
white  spots  at  macula  V.  = 
6/24. 

L.  E.  interstitial  keratitis. 

Teeth  notched,  of  screw-driver 
shape. 

Later  R.  E.  also  became  affected 
with  interstitial  keratitis. 
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VI. 

Children  of  patient. 

Fourteen  children,  11  dead,  2  miscarriages. 
One  died,  sot.  5  years,  of  measles,  two  were 

stillborn,  eight  were  born  alive  but  died  in 

infancy,  some  from  "  fits." 
The  three  living  are  set.  19,  18,  and  4  years 

respectively. 
The  one  set.  4  seen,  apparently  quite  healthy 

and  well  formed;  the  other  two  stated  to 

have  good  health. 

One  child,  no  miscai'riages. 

Child  set.  3  y^ars,  seen,  healthy -looking  and 

Avell  developed,  nas  never  had  any  rash  on 

skin  or  snuffles. 

Four  children,  2  dead  (stillborn^. 

Eldest  living,  set.  4  years,  seen;  head  hydro- 
cephalic, never  any  fits ;  the  younger  set. 
lyV  years. 

V. 

Family  history  of  patient. 

One   of   a   family  of    15, 
twelve  of  whom  died  in 
infancy.       Two     sisters 
and  one  brother  living, 
patient  the  youngest. 

One  of  a  family  of  4,  one 
sister  living;  one  brother 
and    one    sister   died  in 
infancy. 

IV. 

Evidence  of  inherited  syphilis. 
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L.  E.  shrunken  14  years. 

R.  E.  interstitial  keratitis. 

Physionomy  and  central  in- 
cisor teeth  suggestive  of 
inherited  syphilis. 

Interstitial  keratitis  both  eyes. 
L.  first  inflamed  2  years  ago. 
El.  four  months  ago. 
Physionomy  and  teeth  typical 
of  hereditary  syphilis. 
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Mary  G.     . . 
5/12  98 

Mrs.  F.       . . 
11/5/99 

Laura  J.    . . 
26/6/99 
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Five  children,  all  living  ;  "  all  healthy,"  no 
history  of  snuflles  or  rash  on  skin  in  in- 
fancy  in  any  of  them. 

The  2nd,  a,'t.  10  years,  seen;  also  the 
youngest,  both  in  good  heilth,  no  deformi- 
ties, teeth  good.  The  youngest  has  phly- 
ctenular opht  iialmia. 

Four  children,  1  dead. 

1st  child  died  when  3  weeks  old  of  smallpox. 

2nd  child,  1  o\ ,  ict.  5  years,  had  snutlles  from 
birth  till  the  age  of  G  months  ;  had  a  rash 
on  the  fa.  e  and  arms  at  age  of  3  weeks, 
lasting  about  a  week  ;  pneumonia  at  the 
age  of  2  years,  and  also  ulceration  about 
arms. 

Child  seen;  has  lacrimal  obstruction  on  the 
left  side,  eye  said  always  to  have  been 
watery.  No  jirobe  could  be  passed,  bony 
obstruction,  otherwise  the  cliild  appears 
healthy. 

3rd  child,  boy,  wt.  4  years,  seen  ;  fairly 
healthy,  no  deformities,  never  any  snuffles, 
rash  on  skin  or  sores  on  body. 

4th  child,  a>t.  4  months,  seen  ;  fairly  healthy, 
never  any  snuflles  or  rash  on  skin. 

One  child,  a^t.  11  months,  seen ;  apparently 
in  excellent   health,  no  deformities,   never 
any  rash  on  skin  or  snuffles. 

One   of   a   family    of    15, 
seven     of      whom      are 
living  ,         the        others 
mostly  died  in  infancy. 

The  7th  of  a  family  of  10, 
six  of  whom  are  living. 
Her  mother  had  4  mis- 
carriages before  patient 
was    born.        The    first 
four  children  are  said  to 
have    died   of  smallpox, 
pneumonia,  or  violence. 
The  8th  child  is  nenrly 
blind  with  one  eye. 

The    eldest    living    of    a 
family  of  8.     Three  died 
ill  infancy. 

Interstitial  keratitis  both  eyes. 
Scars  8t  angles  of  mouth. 
Nolhing  typical  about  teeth  or 
physionomy. 

Signs  of  past,  interstitial  kera- 
titis in  both  eyes. 

Inflammation  in  them  first 
four  years  ago,  and  again  one 
year  ago. 

Scars  at  angles  of  mouth. 

No  deafness.  Teeth  not 
notched. 

L.  E.  interstitial  keratitis. 

Physionomy  suggestive  of  in- 
herited syphilis.  Scars  at 
angles  of  mouth.  Teeth  not 
notched. 
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VI. 
Children  of  pntient. 

Eight  children  ;  2  dead  ;  3  miscarriages. 

One  died  of  scarlet  fever  ;  the  other,  "  born 
blind,"  died,  tet.  8  months. 

Eldest  living  is  19  years  of  age.  One,  ect. 
3  years,  seen  ;  in'  good  health,  well  de- 
veloped. None  of  the  cliildren  have  had 
snuflles  or  rash  on  the  skin  at  birth. 

Three  children,  one  born  at  6  months,   and 

died  on  second  day. 
Eldest  living  is  set.  4  years,  said  to  have  had 

snullles  when  a  baby,  no  rash  on   skin  at 

any  time. 
Youngest,   set.  15   months.      Both   children 

seen ;    strong,    well   formed,    and    healthy.. 

looking. 

Two  children,  both  living ;  no  miscarriages. 
Eldest  child,  set.  3  years,  has  had  no  illness 

except  measles. 
Y'oungest,  xt.  14  months,  never  any  illness. 
Both  children  seen  in  good  health,  and  no 

deformities. 

V. 

Family  history  of  patient. 

One  of  a  family  of  about  7. 
Two    brothers    and    one 
sister  living.     Three  or 
more  died  in  infancy. 

One  of   a   family   of    10. 
Three   died   in  infancy, 
seven  are  living. 

The  second  of  a  family  of 
three,  all  living. 

IV. 

Evidence  of  inherited  syphilis. 

L.  E.  interstitial  keratitis. 
Scars  at  angles  of  mouth. 

Interstitial    keratitis    in    both 

eyes. 
R.  E.  affected  three  years  ago. 
L.  E.  18  months  ago. 
Scars  at  angles  of  mouth. 
Teeth  not  notched. 

R.  E,  inflamed  5  years  ago, 
nebula;  of  cornea. 

L.  E.  affected  5  weeks,  inter- 
stitial keratitis. 

Scars  at  angles  oF  mouth. 
Upper  central  incisors  wedge- 
shaped,  and  one  notched, 
lateral  incisors  absent. 

Physionomy  suggestive  of 
inherited  syphilis.  No  deaf- 
ness. 
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THE  HEALINa  OF  WOUNDS  OF  THE  RETINA,  CHOROID,  AND 
SCLERA,  WITH  SOME  REMARKS  ON  THE  PATHOLOGY 
OF  "RblTINlTIS    PROLIFERANS." 

By  J.  Herbert  Parsons,  Curator. 

Till-:  iiiiiterial  upon  which  this  research  is  based  consists  of 
experimental  lesions  produced  in  six  monkeys,  and  three 
cases  of  injury  by  foreign  bodies,  in  each  case  a  piece  of 
steel,  which  perforated  the  globe  and  led  to  excision.  The 
latter  are  selected  from  a  large  number  of  such  excised  eyes 
which  have  been  examined  in  the  Pathological  Laboratory  of 
the  Koyal  London  Ophthalmic  Hospital.  Many  of  these  are 
useless  for  my  purpose,  being  hopelessly  disorganised ;  but 
many  others  show  similar  changes  to  those  found  in  the 
three  recorded,  the  later  being  chosen  because  they  present 
a  well-marked  gradation,  and  further,  emphasise  the  main 
causes  of  otherwise  conflicting  results. 

I  propose,  first,  to  review  the  rather  scanty  literature 
upon  the  subject.  A  vast  amount  of  work  has  been  done 
upon  corneal  wounds,  but  wounds  of  the  other  coats  of  the 
eye  have  received  but  meagre  attention.  This  is  the  more 
remarkable  in  that  the  conditions  present  in  the  eye  afford, 
in  many  ways,  a  very  specially  favourable  field  for  settling 
some  moot  points  in  general  pathology,  apart  from  their 
specific  interest  to  ophthalmologists.  This  fact  has  been 
fully  recognised  in  dealing  with  the  cornea  and  anterior 
chamber,  the  latter,  of  course,  particularly  from  the  bacte- 
riological point  of  view.  It  is  none  the  less  patent  in' dealing 
with  the  sclera,  choroid,  retina  and  vitreous,  all  of  which  pre- 
sent special  characteristics  which  enable  us  to  exclude 
various  contingencies  which  vitiate  experiments  upon  other 
parts  of  the  body. 

Secondly,  I  propose  to  describe  in  detail  the  actual 
lesions  produced  in  the  experiments  upon  monkeys,  and  the 
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clinical  and  paLliulogical  notes  of  the  lesions  produced  by 
accident  in  man. 

Finally,  I  sliall  gather  together,  discuss  and  criticise  the 
data  obtained,  adding  a  few  remarks  showing  the  bearing  of 
some  of  the  results  upon  the  pathology  of  so-called  "  retinitis 
proliferans." 

Historical, 

As  regards  wounds  of  the  reiiaa,  only  one  monograph  of 
importance  has  been  published.  Doubtless  many  facts  of 
importance  are  published  incidently  in  the  records  of  the 
pathological  lesions  occurring  in  human  eyes,  but  these  are 
invariably  so  vitiated  by  concomitant  factors  that  they  possess 
little  importance  unless  controlled  by  experimental  results. 
The  same  criticism  would,  of  course,  apply  to  the  three 
pathological  cases  reported  in  this  paper,  were  they  not  con- 
trolled by  the  experimental  investigations. 

The  paper  referred  to  is  one  by  Tepljaschin,^^)  of  Kasan, 
published  in  1894,  on  ''The  Histological  Changes  in  the 
lletina  after  experimental  Injury."  This  is  an  exhaustive 
paper  on  the  subject,  and  some  of  the  deductions  drawn  by 
the  author  from  his  preparations  are  so  at  variance  with 
current  pathological  ideas,  and  my  own  conclusions,  that  it 
requires  somewhat  detailed  consideration. 

The  experiments  were  made  upon  rabbits,  "  not  less  tban 
60  experiments  "  having  been  performed.  An  attempt  was 
made  to  wound  the  retina  without  injuring  the  choroid  and 
sclera :  it  is  improbable  that  this  was  effected  in  many,  if 
any,  of  the  cases.  A  discission  needle  was  passed  through 
the  coats  of  the  globe  5 — 6  mm.  behind  the  margin  of  the 
cornea,  and  a  linear  wound  made  in  the  retina  on  the 
opposite  side.  Perforating  wounds  were  also  examined, 
made  by  a  Beer  or  Graefe  knife  inserted  4  mm.  behind  the 
corneal  margin,  a  meridional  section  of  4 — 5  mm.  being  made, 
Finally,  in  other  cases  the  retina  was  cauterised,  as  in  the 
experiments  of  Koth^-^  and  Baquis,-'*^^  by  an  electro-cautery 
thrust  into  the  globe  as  far  as  possible  behind  the  limbus. 
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The  animals  were  cliloroformed  to  death  at  intervals  after 
the  operation  varying  from  22  hours  to  285  days.  For 
vertical  sections  of  the  retina,  the  tissue  was  fixed  in  Flem- 
ming's  weak  or  strong  osmic-chromic-acetic  mixture,  and  cut 
in  celloidin.  Flat  preparations  were  stained  by  a  modifica- 
tion of  Ehrlich's  intra  vitam  methylene  blue  method. 

Perforating  wounds,  and  those  produced  by  cauterisation 
cause  an  increase  of  the  wandering  calls  in  the  vitreous,  com- 
mencing on  the  2nd  day  and  reaching  a  maximum  on  the 
4th  or  5th.  This  is  most  marked  in  the  immediate  vicinity 
of  the  wound,  but  extends  for  varying  depths  into  the 
vitreous.  Are  these  cells  entirely  due  to  emigration  from 
the  surrounding  blood-vessels,  or  are  they,  at  least  in  part, 
due  to  division  of  the  normal  wandering  cells  of  the  vitreous  ? 
H.  Pagenstecher/^^  from  experiments  in  which  a  foreign  body 
was  introduced  into  the  vitreous,  agrees  with  the  majority  of 
authors  in  regardini^;  them  as  due  to  emisrration.  Hebb  and 
Brailey,'"'^^  on  the  other  hand,  in  a  paper  on  "  Suppurative 
Hyalitis,"  "  deduce  the  general  conclusion  that  the  migration 
of  the  colourless  blood-corpuscles  bears  no  part  in  these  cases 
of  suppuration  of  the  vitreous  body."  HaenselV^'^  from 
experimental  data,  holds  the  intermediate  position  regarding 
the  increase  to  emigration  from  the  retinal  and  choroidal 
vessels,  supplemented  by  proliferation  of  the  normal  cells 
found  in  the  vitreous.  Potjechin'"^  ascribes  the  primary 
increase  to  emigration,  and  subsequent  increase  on  stronger 
or  longer  inflammation  to  proliferation.  Wedl  and  Bock'^^ 
figure  vitreous  cells  in  different  stages  of  direct  cell- 
division,  and  the  possibility  of  simple  cell-division  in  leu- 
cocytes is  proved  by  the  researches  of  Bizzozzero,  Eanvier, 
Klein,  Strieker,  Flemming,  Lawdowsky  and  others.  That 
they  can  also  increase  by  karyokinesis  is  shown  by  Pere- 
meschko,  Kultschizky,  Marchand,  Metschnikow,  Schpronk 
and  Flemming.  Further,  Arnold  describes  increase  of 
leucocytes  by  so-called  "  fragmentation "  (an  appearance 
similar,  if  not  identical,  with  that  of  the  ordinary  poly- 
morphonuclear cell).     Tepljaschin  figures  examples  of  each 
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mode  of  cell-division,  from  leucocytes  found  in  the  vitreous 
on  the  4tli  day  after  operation. 

Regressive  metamorphoses  occur  in  some  cells  even  on 
the  1st  day  after  operation,  and  these  become  more  and  more 
patent  as  time  goes  on,  so  that  after  the  4th  or  5th  day, 
when  the  leucocytes  tend  to  decrease  in  numbers,  they 
become  predominant.  The  cells  now  show  nuclei  with 
deeply  stained  (with  safranin)  granules  of  varying  shape  and 
size,  or  the  nuclei  are  broken  up  into  small  deeply  stained 
particles.  These  are  doubtless  forms  of  nuclear  debris  from 
dead  leucocytes  (karyorliexis,  karyolysis).  Other  cells  show 
vacuoles ;  others  again,  fatty  degeneration. 

From  the  4th  to  5th  day  some  of  the  leucocytes  become 
grouped  around  new  formed  fibrous  tissue,  which  fills  the 
perforating  wound.  Karyokinetic  figures  are  seen  amongst 
these. 

Sooner  or  later  the  inner  surface  of  the  retina  (internal 
limiting  membrane)  becomes  covered  with  flattened  cells 
with  well-marked  oval  nuclei.  These  are  endothelial  cells  ; 
"  in  flat  preparations,  stained  with  methylene  blue,  they  are 
seen  to  be  derived  from  wandering  cells."  (Tepljaschin). 
This  appearance  is  familiar  in  pathological  human  eyes  in 
many  conditions,  e.g.,  chronic  retinitis  (Iwanoff  ),^^)  shrunken 
vitreous  (Duke  Carl  Theodor) -^^^,  detached  retina  (Nor- 
denson),^^^^  intraocular  cysticercus  (Dolina),^^-^  &c. 

In  later  stages,  a  lamina  of  connective  tissue  often 
forms  over  the  inner  surface  of  the  retina,  "  which  is  so 
intimately  bound  up  with  the  retina,  that  the  radial  sup- 
porting fibres  of  the  latter  {i.e.,  Miiller's  fibres)  pass  over  into 
this  lamina  and  take  part  in  its  formation."  (Tepljaschin.) 
Similar  structures  are  also  seen  in  pathological  human  eyes, 
where  they  are  known  as  retintis  proliferans  (Manz),^^'^^  due, 
according  to  Leber,' ^*^  to  haemorrhages.  The  question  arises, 
can  these  fibrous  tissue  developments  arise  from  wandering 
cells,  or  are  the  elements  of  other  tissues  necessary  to  their 
formation  ? 

Much  controversy  has  taken  place  in  the  realm  of  general 
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patholof^y  as  to  this  question,  and,  whilst  the  transition  of 
leucocytes  into  ^granulation  tissue  was  formerly  admitted, 
much  douht  has  been  cast  upon  it  in  recent  years,  dating 
especially  from  the  opinions  expressed  by  Ziegler,  Marchand, 
Grawitz,  and  others  at  the  10th  International  Medical 
Congress  in  Berlin,  in  1890.  (Slierrington  and  Ballance* 
in  the  previous  year  published  an  important  yjaper  in  which 
they  practically  proved  that  the  new  fibrous  tissue  cells  do 
not  arise  from  leucocytes,  but  from  plasma  cells  which  invade 
the  injured  area  immediately  after  the  leucocytic  invasion. 
These  plasma  cells  or  fibroblasts  are  derived  from  tliose 
normally  present  in  mesoblastic  connective  tissues.  The 
method  used  was  the  examination  of  the  films  of  tissue 
invading  the  space  (1/20  mm.  thick)  between  two  cover- 
glasses,  which  had  been  embedded  in  the  subcutaneous  tissue 
of  living  rabbits  or  guinea-pigs  for  varying  lengths  of  time 
from  4  hours  to  IS  days.) 

As  regards  the  eye,  H.  Pagenstecher's  experiments  were 
considered  by  him  to  confirm  the  then  accepted  view. 
Tepljascliin,  using  the  methylene-blue  method,  lays  great 
stress  upon  the  fact  that  the  leucocytes  take  up  this  stain, 
whilst  the  embryonic  connective  tissue  cells  do  not.  Many  of 
the  former  are  seen  to  arrange  themselves  in  layers  and  become 
elongated,  spindle  or  star-shaped.  They  thus  approximate 
the  form  of  new  fibrous  tissue  cells.  The  same  phenomenon 
was  found  to  occur  in  a  case  of  cyclitis  ;  hence  he  concludes 
that  "  wandering  cells  of  the  vitreous  can,  in  the  latest 
stages  after  injury  of  the  eye,  and  also  under  the  influence 
of  chronic  inflammatory  processes  in  the  uveal  tract,  become 
transformed  into  fixed  cell-elements." 

Tiie  behaviour  in  the  blood-vessels  is  next  considered. 
In  the  rabbit,  the  large  retinal  blood-vessels  lie  on  the  inner 
side  of  the  internal  limiting  membrane,  the  capillary  vessels 
passing  through  it  but  penetrating  only  into  the  nerve-fibre 
layer  (Krause).  Injury  of  the  larger  vessels  was  avoided 
in    the    experiments.      A    few    days    after   the   operation, 

*  Sherrington  and  Balance,  Jour,  of  Physiology,  vol.  x,  1889,  p.  550. 
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proliferation  of  the  endothelium  of  the  capillaries  by  indirect 
division  was  observed.  In  later  stages,  large,  flat,  nionoculear 
cells,  with  long  thin  processes,  were  seen  in  the  innnediate 
neii^dibourhood  of  the  vessels,  apparently  directly  connected 
with  their  walls.  Such  cells  are  unknown  in  normal  adult 
rabbits,  but  are  found  in  fishes  and  frogs  (Hans  Vircliow, 
Zimmerman),  and  also  in  the  embryo  (R.  Virchow,  Kolliker, 
Lieberkuhn).  From  flat  preparations,  stained  with  methylene- 
blue,  Tepljaschin  concludes  that  we  have  here  "  so-called 
vessel-forming  cells  and  especially  an  intracellular  process  of 
new  vessel-formation,  like  that  described  in  embryonic 
development  and  in  inflammatory  processes  by  Eanvier, 
Zieo-ler  &c."  New  vessels  were  not  formed  in  the  vitreous 
except  in  the  case  of  the  masses  of  granulation  tissue  filling 
perforating  wounds. 

In  the  early  stages,  general  retinal  oedema  was  seen,  most 
marked  around  the  ganglion  cells  and  the  outer  cells  of  the 
inner  nuclear  layer.  This  was  seldom  observed  three  or 
four  weeks  after  operation,  and  was  absent  after  one  to 
two  months. 

In  the  nerve-fibre  layer  many  varicose  nerve-fibres  were 
found,  like  those  described  by  H.  Mliller^^^^  as  characteristic 
of  albuminuric  retinitis,  but  since  discovered  in  other  con- 
ditions. Tliey  have  been  investigated  by  Eoth  and  Baquis. 
They  are  found  from  22  hours  after  injury,  and  occur  both 
peripherally  and  centrally  to  the  wound,  but  earlier  centrally 
the  nearer  the  wound  to  the  papilla.  On  the  peripheral 
side  of  the  wound  they  occur  later  than  on  the  central  side, 
and  they  also  appear  later  the  nearer  the  wound  to  the 
papilla.  Tlie  cut  ends  of  the  nerve-fibres  swell  up  on  the 
central  side,  but  this  does  not  occur  so  much  upon  the 
peripheral  side;  hence  the  former  are  globular,  the  latter 
club-shaped.  Various  hypotheses  have  been  advanced  to 
account  for  the  varicose  condition,  such  as  sclerosis  of  the 
nerve  fibres  (Virchow  ),hyaline  degeneration  (Kecklinghausen), 
liypertrophy  of  the  nerve-fibres  (H.  Miiller),  hicmorrhage  due 
to  albuminuria  (Berlin),  post-mortem  changes  (Dogiel),  &c. 
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( Vircliow's  view  is  probably  the  correct  one  :  the  i)heiioiiienoii 
may  even  be  due  to  an  extremely  fine  myelin  sheath,  sucli 
as  is  known  to  be  present  on  some  nerve  fibres  formerly 
described  as  non-medullated.  It  is  likely  that  a  naked  axis 
cylinder  does  not  exist,  except  perha])s  in  the  small  rami- 
fications at  the  terminal  synapse.  If  tliis  view  l»e  correct, 
tlie  varicosity  would  be  anticipated  l)y  analogy  with  otlier 
degenerating  medullated  fibres.  The  early  onset  of  varicosity 
on  the  peripheral  side  when  tlie  injury  is  near  the  ganglion 
cell  from  which  the  axon  springs  is  probably  due  to  shock- 
to  the  cell,  and  is  analogous  to  the  presence  of  Marchi 
degeneration  in  the  central  ends  of  certain  motor  nerves, 
r.f/.,  hypoglossal,  when  the  nerve  is  forciby  torn  out,  a  result 
which  does  not  follow  if  the  nerve  is  merely  cut  through. 
The  shock  to  the  cell  is  appaiently  always  sufficient  in  the 
case  of  retinal  injury  to  lead  to  ultimate  degeneration  of  the 
part  still  attached  to  tlie  ganglion  cell,  but  is  less  when  the 
wound  is  near  the  papilla,  and  therefore  presumably  farther 
from  the  cell.  This  extreme  susceptibility  of  the  retinal 
ganglion  cells  may  also  possibly  account  for  the  optic 
atrophy  in  cases  of  injury  to  the  optic  nerve  in  the 
optic  foramen,  &c.  (e.g.,  cases  of  fractured  base),  a  degeneration 
which  is  difficult  to  reconcile  with  the  general  Wallerian 
law.  At  the  same  time  the  presence  of  efferent  fibres  in  the 
optic  nerve  must  be  taken  into  account,  and  also  the 
possibility  that  they  are  more  numerous  than  has  been 
hitherto  suspected*).  No  regeneration  of  nerve  fibres  was 
oljserved,  although  the  club-shaped  extremity  of  the  part 
united  to  the  cell  of  origin  is  indicative  of  continued,  if 
lowered,  vitality.  (Such  a  result  was  to  be  expected.  The 
axons  of  the  ganglion  cells  are  analogous  to  true  intra- 
spinal axons,  and  on  no  reasonable  hypothesis  to  spinal 
dorsal   root   fibres,  as  has   sometimes  been  stated.      These 

*  See  my  paper  ou  Degenerations  following  Le;?ions  of  the  Keliua, 
Brain,  toI.  xxv,  1902.  These  questions  arc  discussed  here  because  they 
require  special  methods  for  their  elucidation,  and  tliej  do  not  come  within 
the  immediate  purview  of  this  paper. 
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latter  are  represented  by  iiitra-retiiial  iibrey, — either  those 
of  the  inner  nuclear  layer,  or  tliose  of  the  outer  nuclear 
layer,  but  icliich  it  is  dithcult  to  say.*  The  ganglion  cell 
til»res  belong,  therefore,  strictly  speaking,  to  the  central 
nervous  system,  and  such,  as  is  well  known,  never  regenerate). 
In  preparations  fixed  by  Flemming's  solution,  black  droplets 
were  observed  amongst  the  fibres,  due  to  broken  up  myelin. 
(These  doubtless  represented  some  medullated  fibres,  which 
occur  in  abundance  in  the  rabbit's  retina.  They  cannot, 
therefore,  be  regarded  as  evidence  of  a  fine  myelin  sheath 
to  so-called  "non-medullated  fibres.")  Leucocytes  were 
oberved  in  large  numlDcrs  around  the  degenerating  fibres,  dis- 
tinguished from  fixed  cells  by  the  fact  that  they  stained 
with  methylene  blue.  In  late  stages  (194  days)  ganglion 
cells  are  found  only  near  the  ora  serrata  on  the  peripheral 
side  of  the  wound,  whilst,  still  later  (285  days),  both 
ganglion  cells  and  nerve  fibres  had  entirely  disappeared 
peripherally.  In  both  these  cases  tlie  nerve  cells  of  the 
inner  nuclear  layer  v/ere  intact,  though  they  formed  a 
thinner  layer,  due  probably  to  the  atrophy  of  the  ganglion 
cell  processes. 

In  the  ganglion  cell  layer,  the  changes  were  essentially 
degenerative,  but  appearances  of  cell  proliferation  by 
karyokinesis  were  also  present.  Baquis  observed  them  also, 
but  attributed  them  to  a  simple  reaction  to  irritation,  since 
they  w^ere  absent  after  seven  days.  Tepljascliin  confirms  this 
view,  though  he  found  many  as  late  as  the  loth  day  (most 
from  4th  to  5th  day).  They  were  mostly  in  the  monaster 
stage,  and  showed  concomitant  signs  of  degeneration,  e.g., 
fatt}'  degeneration,  vacuolation  (hydropic  degeneration),  &c. 

The  changes  in  the  inner  reticular  layer  were  principally 
due  to  cedema,  such  as  swelling  of  the  fibres  and  invasion 
by  wandering  cells. 

The  changes  in  the  inner  nuclear  layer  resembled  tliose 
in   the  ganglion    cell  layer,  but   there   were  more   mitotic 

*  Sec  nij  paper  on  Toxic  Amblyopias,  Ophtli,  Review,  Julj,  1903  ;  or 
Barker's  Nervous  Sjstem,  p.  541. 
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ligiiiL'.s,  belonging  |)it)l)iil)l}',  according  lo  Tc|)ljal^cllill,  U) 
MilUer's  fibres, tlioiigli  some  undoubtedly  belonged  to  the  nerve 
cells.  ^louasters  occurred  most  frequently,  and  were  also 
accompanied  l)y  degenerative  changes.  Kspecially  notcworlliy 
was  the  hyaline  degeneration  of  some  cells,  similar  to  that 
described  by  Oeller  "'*  in  Amblyopia  saturnina,  Hess^'"^  in 
naphthalin  poisoning  in  ia1)ljits,  c^c.  It  occurs  chiefly  in  the 
outer  row  of  cells,  i.e.,  where  nutrition  from  the  retinal 
vessels  (in  the  rabbit)  stops. 

The  outer  reticular  or  inter-nuclear  layer  is  somewhat 
atrophied,  owing  to  the  disappearance  of  the  processes  of  the 
degenerating  nuclear  layer  cells:  oedema  is  associated  with 
the  atrophy. 

In  the  outer  nuclear  layer,  the  nuclei  are  separated  by 
oedema,  the  normally  visible  Miiller's  fibres  being  now  visible, 
with  their  oval,  faintly  staining  nuclei,  often  showing 
karyokinetic  figures.  The  latter  occur  earlier  here  than  else- 
where (2ud  day,  being  absent  after  the  2nd  week).  Nuclear 
division  of  the  nerve  cells  is  only  seen  a  short  distance  from 
the  wound  (4tli  to  6th  day).  After  the  6th  day  some  of 
these,  situated  in  parts  where  destruction  is  limited  to  the 
rods  and  cones,  resemble  embryonic  forms  of  these  structures. 
The  nucleus  sends  out  a  fine  process,  ending  in  a  knob, 
through  the  external  limiting  membrane,  the  process  being 
covered  by  a  thin  layer  of  cytoplasm.  These  resemble  the 
inner  limbs  of  cones,  with  ellipsoidal  bodies  (Kostenitsch). 
The  nuclear  chromatin  of  many  cells  in  this  layer  shows 
degenerative  changes,  being  broken  up ;  so  that  later  the 
layer  becomes  thin  by  destruction  of  the  cells,  debris  of  which 
is  carried  into  other  layers  of  the  retina. 

The  rods  and  cones  are  either  destroyed  or  in  extremely 
degenerated  condition,  their  place  being  taken  by  a  homo- 
geneuus  exudate.  In  places,  however,  elongated  rods  and 
cones  were  observed,  such  as  have  been  described  by 
Nettleship^^''^  in  secondary  glaucoma,  Leber  in  glioma,  A\V^^' 
albuminuric  retinitis,  Nordenson  in  detached  retina,  &c. 

The  pigment  epithelium  is  separated  from  the  rest  of  the 

«.>  2 
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retina  by  exudate.     The  cells   show  fatty  degeneration  and 
vacuoles,  though  some  show  mitotic  figures. 

r 

As  regards  wounds  of  the  choroid,  a  few  remarks  are 
found  in  the  same  paper  by  Tepljaschin.  The  changes 
are  essentially  inflammatory  and  reparative.  The  tissues  are 
separated  by  serous  exudate  and  inhltrated  by  wandering 
cells,  whilst  karyokinetic  figures  form  a  distinct  feature  in 
vertical  sections.  They  were  principally  "internal  to  the 
chorio-capillaris,"  in  the  layer  described  as  the  nmsculus 
chorioidea?  in  rabbits  by  Hallsten  and  Tigerstedt.  Karyokinetic 
fio-ures  were  also  seen  in  the  cells  of  the  muscular  layer  of 
the  walls  of  the  large  choroidal  vessels. 

Tlie  most  important  researches  upon  the  healing  of 
Avounds  of  the  sclerotic  are  those  of  Kriickmann,'-*^'  Franke,  ^' 
and  Stcewer.^"-  The  two  latter  operated  upon  rabbits,  the 
former  examining  wounds  of  a  duration  of  4,  8,  12,  24  hours, 
and  every  other  day  up  to  18  days.  Kriickmann  paid  most 
attention  to  the  changes  during  the  first  24  hours,  but  also 
continued  the  investigation  up  to  120  days:  he  experimented 
upon  guinea-pigs,  rats,  cats,  and  dogs  as  well  as  rabbits. 

According  to  Kriickmann,  the  invasion  of  the  wound  and 

neighbouring  parts  by  leucocytes  is  the  prominent  feature 

4   to    6    hours   after   the   operation.     These  leucocytes  are 

poured  fourth  from  all  the  blood  vessels  available,  viz  ,  tliose  of 

the  episclera,  choroid,  and  such  sclerotic  vessels  as  are  to  be 

f(nind.      They  are  carried  from  all  sides  into  the  wound, 

which  they  block,  the  groups  being  thickest  along  the  edges. 

They  penetrate  into  the  dilated  lymphatic  channels  between 

the  scleral  lamellae  ("  Infiltrations-Scleritis  "  of  Alt).      Tlie 

meshes  of  the  suprachoroidea  are  also  packed  with  them. 

Their  function  is  largely  a  phagocytic  one,  directed  to  the 

removal  of  the  parts  injured  beyond  repair.     The  edges  of 

the  wound  become  smooth  and  glazed,  so  that  the  process 

differs  in  no  essential  from  that  which  occurs  in  other  parts 

of  the  body.     Tn  the  course  of  the  2nd  day- the  leucocytes 


1;KTINA,   CIIOKOir),    AND    sri.KKA.  225 

begin  tu  disappear,  their  duty  a«  scavengers  having  becin 
accomplished. 

Fraidve  describes  the  new  formation  of  round  and  spindle- 
shaped  cells  during  this  period,  by  a  process  of  amitotic 
division.  (The  need  for  rapid  increase  of  cells  in  all  acute 
inflammatory  processes  results  in  division  by  fission,  gem- 
mation, &c.,  ordinary  karyokinesis  being  apparently  too  slow. 
This  is  seen  par  excellence  in  the  cornea.)  It  is  not  surprising 
that  some  increase  of  the  cells  present  should  occur  at  tliis 
early  stage,  but  it  is  probable  that  most  (jf  tliem  are 
leucocytes  (Kriickmann,  Stoewer),  and  that  the  process  de- 
scribed l)y  Franke  plays  a  very  subsidiary  part. 

Franke  observed  the  evidences  of  karyokinesis  after 
4;}  hours,  wliicli  agrees  well  with  the  time  assigned  l)y 
Kriickmann  for  the  commencement  of  the  second  stage, 
viz.,  the  process  of  repair.  By  this  time  the  detritus  and 
perhaps  much  of  the  fibrinous  coagulum  which  formed  a 
large  part  of  the  inflammatory  exudate  have  been  removed 
by  the  agency  of  tlie  leucocytes,  and  these  themselves  have 
iu  turn  largely  disappeared.  It  is  now  that  the  activity  of 
the  fixed  tissue  elements  forms  a  leading  feature,  and,  as  in 
other  parts  of  the  body,  the  blood  vessels  are  the  most 
important.  In  the  episcleral  tissue  and  conjunctiva,  in  the 
interstices  of  the  neighbouring  nniscle  fibres,  and  in  the 
choroid,  many  cells  are  seen  dividing  by  mitosis,  but 
especially  those  belonging  to  the  adventitia  of  the  blood  vessels. 
These  (probably  including  the  plasma  cells)  proliferate 
rapidly,  forming  spindle-shaped  cells,  i.e.,  embryonic  fibrous 
tissue,  which  invade  the  wound  area,  accomj)anied  by  new 
formed  capillaries.  Many  types  of  cells  are  seen  in  many 
stages  of  proliferation,  but  besides  those  already  mentioned 
endothelial  cells  are  very  prominent.  The  scanty  scleral 
corpuscles  are  not  inactive,  but  also  proliferate.  They  do 
not  appear,  however,  to  invade  the  wound  area  until  a  later 
period.  The  vitreous  has  a  purely  passive  part  in  tlie 
process,  except  that  it  becomes  fibrillated  (Franke).  The 
retina  is  also  passive,  becoming   glued  down  to  the  choroid 
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and  lucally  de.L^enerated.     (The  retinal  vessels  probably  play 
a  small  part  in  coninion  with  those  of  the  choroid.) 

Dulling'--'^  examined  an  eye  microscopically  four  weeks 
after  a  double  perforating  wound  of  the  sclerotic  by  a  small 
saw.  He  found  that  the  fibres  of  the  scar  now  had  the 
same  direction  as  those  of  tlie  normal  sclera,  and  passed 
imperceptibly  into  the  surrounding  normal  tissue.  This 
result  was  confirmed  by  Franke's  experiments  on  rabbits. 
(It  is  at  this  stage  in  all  probability  that  the  normal 
sclerotic  cor[)UScles  manifest  their  iufiuence.  They  probably 
reproduce  themseh'cs  slowly  and  partially  replace  the  scar 
tissue.  It  is  not  unlikely,  too,  that  they  influence  the 
polarity  and  character  of  tlie  newly  formed  fibrous  tissue, 
tending  to  gradually  mould  the  new^  cells  to  their  own  type. 
Such  an  "  infective  "  influence  of  one  cell  npon  its  neighbours 
is  not  uncommon  in  many  pathological  conditions  {e.g.  new 
growths),  but  where  the  injured  normal  cells  are  of  a  high 
degree  of  differentiation,  the  process  usually  stops  short  at  a 
low^er  grade,  as  is  seen  in  the  latest  stages  of  scars  in  the 
cornea.  These  become  more  allied  to  sclerotic  cells  than 
to  corneal  corpuscles,  possibly  a  form  of  atavism.  In  the 
case  of  the  sclerotic  itself,  the  lowly  grade  of  cell  is  more 
readily  approximated  hy  the  new  formed  corpuscles.) 

Experiments  on  Monkeys. 

Mclkod. — In  my  experiments,  operations  were  performed 
upon  six  monkeys.  The  pupils  having  been  previously  well 
dilated  l)y  the  instillation  of  atropine,  the  animal  was 
anaesthetised  with  ether.  The  fundus  was  examined  ophthal- 
moscopically  to  see  that  it  was  normal,  and  the  conjunctival 
sac  was  washed  out  with  weak  solution  of  perchloride  of 
mercury.  A  speculum  was  inserted,  and  the  eye  fixed  by 
fixation-forceps,  held  by  an  assistant.  A  Graefe's  cataract 
knife  was  then  introduced  into  the  eye  o  or  4  mm.  behind 
the  corneo-scleral  margin,  at  either  the  nasal  or  temporal 
sidr.  tlius   avoiding   dangerous   injury   to    the   ciliary   body 
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and  niiniiiiisiiig  injury  to  the  retina.  The  knife  was  passed 
across  the  eye  througli  tlie  vitreous  to  the  opposite  side,  and 
the  retina  wounded  there  to  the  re([uired  extent,  the  position 
of  the  point  of  the  knife  being  in  some  cases  observed  by  the 
ophthalmoscope  (direct  method).  The  ophthalmoscope  was 
especially  used  in  lesions  near  the  disc  or  macula.  In  other 
cases,  the  wound  was  made  without  ophthalmoscopic  examin- 
ation, the  slight  resistance  encountered  being  sufficient  to 
show  that  the  retina  had  been  reached.  The  exact  position 
and  nature  of  the  wound  were  subsequently  determined 
by  o})lithalmoscopic  examination,  which  was  repeated  after 
an  interval  of  a  few  days,  and  also  shortly  before  killing  the 
animal.  The  lesions  were  all  investigated  macroscopically 
by  a  suitable  section  of  the  eye  post-mortem,  and  were  then 
prepared  for  microscopic  examination. 

There  was  usually  no  loss  of  vitreous  during  the  opera- 
tion, but  a  small  bead  escaped  in  two  cases,  without,  how- 
ever, causing  any  untoward  result.  The  wound  of  entrance 
healed  with  great  rapidity  in  all  cases.  There  was  slight 
hyperremia  of  the  conjunctiva  for  a  day  or  two,  but  this 
quickly  passed  otf,  and  the  animal  looked  perfectly  normal. 

The  monkeys  were  chloroformed  to  death  from  a  fortnight 
to  three  weeks  after  the  injury. 

Tlie  primary  object  of  the  experiments  was  to  trace  the 
degenerations  in  the  optic  nerves,  chiasma,  and  tracts. 
These  results  are  recorded  elsewhere. 

The  eyes  were  hardened  in  10  per  cent,  forniol,  frozen,  and 
bisected  in  the  direction  most  suitable  for  examination  of 
the  particular  lesion — generally  equatorially.  The  part  to 
be  investigated  was  passed  through  alcohols,  embedded  in 
celloidin.  and  cut. 


Experiment  I.  Il/kcsus.     Rujht  Eye. 

IG.x.Ol.  A  small  lesion,  about  2  mm.  long,  in  a  direction 
tangential  to  the  disc,  was  made  near  the  ecpiator  in  the 
lower  nasal  quadrant.     There  was  a  little  lucmorrhage :  llie 
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area  of  pigmentary  degeneration  was  very  little  larger  than 
the  lesi(,)n. 

31.X.01.     Killed. 

Microscopical  Examination. — Cornea  ;  a.c.,   iris   and  lens 
normal.     The   posterior  wound  passes  through    the   retina 
and  choroid,  and  just  through  the  sclerotic.     The  edges   of 
the  sclerotic  are  turned  inwards  and  separated  by  a  plug  of 
new  formed  fibrous  tissue  derived  from  the  episcleral  tissue. 
This  forms  the  centre  of  a  mass  of  more  fully  developed  con- 
nective-tissue wliich  extends  far  into  the  vitreous  (Fig.  1). 
Anteriorly  it  spreads  out  and  branches,  long  hue   filaments 
spreading  out  as  far  as  the  ciliary  body.     The  ciliary  bod}'  is 
not  intiamed.     The  non-pigmented  cubical  cells  of  the  pars 
ciliaris  retinu'  are  irregularly  elongated,  and  appear  in  places 
to  have  definitely  proliferated.     The  inner  ends  are  in  con- 
tact  with  extremely   delicate    filaments  made  up   of   long 
spindle-shaped    and    branching-cells,    the    filaments    lying 
almost  parallel  to  the  surface,  sweeping  round  in  a  wide 
curve  towards  the  lens,  and  then  back  to  be  lost  in  the  mass 
of  tissue  springing  from  the  wound.     Scattered  leucocytes, 
few  in  number,  lie  upon  the  pars  ciliaris  retina3  and  pervade 
the  new  formed  tissue.     They  are   quite   typical  in   their 
appearance,  though  they  belong  to  different  kinds  of  wliite 
cells,   but    no   appearances    in    any   degree    suggestive    of 
transition  into  spindle-shaped  cells  are  seen.     ]\Iany  of  the 
leucocytes  look  perfectly  normal,  many  others  are  olndously 
disintegrating.     Many  cells    contain    pigment   granules   in 
their  cytoplasm  (Fig.  2),  and  in  places  free  pigment  granules 
are  abundant  (Fig.  .'>).     Most  of  the  pigment-containing  cells 
are  undoubtedly    leucocytes,   and   none   can   be    definitely 
stated   to   be    true  pigment  cells    (Fig.  2.)     They  and  the 
free  granules  are  especially  abundant  near  red    blood  cor- 
puscles, of  which  there  are  comparatively  few  in  this  eye, 
no  large  vessel   having   been  wounded  in  this  experiment. 
Where   th(^y  occur    tliey   are   usually    arranged    in    layers 
l)etween  the  parallel  fil)rous  filaments :  there  is  no  evidence 
of  now  ca]iillary  formation  in  the  anterior  part  of  tlie  eye. 
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(.'ousiileriiig  next  llic  iiiaiu  iiuiHS  of  tissue  filling  the 
wound,  the  central  core,  pyramidal  in  shape  with  the  apex 
forward,  derived  from  the  episcleral  tissue,  contains  more 
leucocytes  than  the  remainder.  In  the  centre  is  a  widely- 
dilated,  thin  walled  new  vessel,  containing-  red  corpuscles. 
The  leucocytes  and  some  pigment  cells  are  most  marked 
near  this  vessel.  Covering  this  pyramidal  process  of  epi- 
scleral tissue  are  the  in- turned  edges  of  the  sclerotic  and 
choroid,  outside  which  the  very  slightly  altered  retina  is 
adherent.  (The  general  detachment  of  the  retina  in  the 
figure  is  due  to  the  preparation  of  the  specimen,  and  was  not 
present  when  the  eye  was  hisected.)  The  edges  of  the  scle- 
rotic can  be  made  out  in  the  sections,  though  they  are 
rounded  off'  and  capped  with  fibrous  tissue,  which  is  furthest 
developed  in  this  situation.  The  choroid  spreads  out  and  is 
lost  in  a  more  highly  nucleated  connective  tissue,  amongst 
which  pigment  cells  are  seen :  these  dwindle  rapidly  as  the 
tissue  is  traced  inwards.  The  main  mass  spreading  out  into 
the  vitreous  consists  of  closely  packed  laminre,  made  up  of 
imbricated  spindle-shaped  and  branched  cells,  with  long  oval 
nuclei.  The  tissue  is  most  organised  at  the  base,  spreading  out 
into  processes  which  extend  far  into  the  vitreous  and  consist 
of  looser  tissue  of  the  same  kind.  Here  the  shape  of  the 
cells  is  most  easily  demonstrated  (Fig.  4).  Interspeised 
amongst  the  embryonic  connective  tissue  cells  are  a  com- 
paratively small  number  of  leucocytes,  recognised  by  the 
deeply  stained  round  nuclei,  and  a  few  endothelial  cells. 
The  latter  are  recognised  by  their  large  oval  (but  little 
elongated)  faintly  staining  nuclei,  with  deeply  stained 
nucleoli.  They  are  seen  with  difficulty  in  the  base  of  the 
mass,  where  the  tissue  is  very  compact,  but  deeper  in  the 
vitreous  they  become  prominent,  and  in  places  are  extremely 
numerous  (Fig.  o). 

The  retina  still  retains  its  layers  intact,  and  is  only 
slightly  altered  even  close  to  the  wound.  Here  there  is 
slight  a}dema  of  the  inter-nuclear  layer.  The  pigment 
epithelium,  rods  and  cones,  and  the  nuclear  laycns  are  normal. 
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'riie  iit'iA  L'-lil>ie  Inyei-  and  the  vessels  appear  normal,  except 
peripheral  to  the  wound  where  many  of  the  ganglion  cells 
have  degenerated,  and  the  nerve-fibre  layer  contains  many 
round  cells.  These  are  not  conspicvious  in  other  parts  of  the 
retina. 

The  choroid  is  apparently  normal  except  close  to  the 
wound.  It  is  deeply  pigmented  in  the  monkey,  and  it  is  im- 
possible to  make  out  its  finer  structure  witliout  bleaching, 
whicli  would  have  spoiled  more  important  structures.  ISTear 
tlie  wound  there  is  an  enormous  development  of  new  fibrous 
tissue  growing  directly  into  the  proliferating  mass,  which  is 
evidently  largely  derived  from  this  coat.  There  is  no 
evidence  that  the  sclerotic  takes  any  part  in  this  process,  but 
this  point  is  better  demonstrated  in  other  specimens. 

The  optic  nerve  showed  degeneration  when  examined  b}^ 
tiie  jMarchi  method.  Degenerated  fibres  were  scattered  in 
small  numbers  over  the  whole  transverse  section,  but  there 
was  a  well-marked  asjsjreo'ation  on  the  nasal  side  corre- 
sponding  to  the  retinal  wound.  (Tlie  degenerations  in  all 
these  monkeys  are  described  in  detail  elsewhere.)^-*^ 

Experiment  II.     Jeiv.     left  Eye. 

.'jO.x.OI — A  rather  larger  lesion,  about  o  nun.  long,  was 
made  in  a  direction  tangential  to  the  disc  a  little  in  front  of 
the  equator  in  the  lower  temporal  quadrant  of  the  retina. 
There  was  practically  no  haemorrhage,  and  the  pigmentary 
degeneration  was  limited  to  the  lesion. 

18.xi. 01. —Killed. 

Microscopical  Exctniination. — Cornea,  a.c,  iris  and  lens 
normal.  l*art  of  the  wound  through  which  the  knife  entered 
the  eye  is  seen  in  Fig.  5.  It  will  be  noticed  that  it  passes 
throng] I  the  posterior  part  of  the  ciliary  body,  and  anterior  to 
the  I'ctina  proper.  It  is  filled  with  new  fibrous  tissue  very 
similar  to  that  described  in  Experiment  T,  but  projecting 
only  a  slioi  t  distance  into  the  vitreous.  This  tissue  is  prin- 
cipally dcrixccl  from  tlie  subconjunctival  or  episcleral  tissue, 
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as  is  })i()\i'(l  liy  uLlier  scctiuiis,  iiud  in  luiich  k'ss  clcgiec  from 
the  uveal  tract,  as  is  seen  in  Fig.  5.  The  i)ai\s  ciliaris  retiniu 
plainly  takes  no  ]):irt  in  the  process  at  all,  except  that  the 
pigment  cells  of  this  layer  sometimes  show  prolifeiation,  but 
only  in  slight  degree.  The  sclerotic,  too,  is  absolutely  inert, 
the  edges  being  clean  cut,  though  slightly  rounded  off,  and 
the  new  cells  running  almost  entirely  at  right  angles  to  them. 
As  mentioned,  the  ciliary  body  provides  fibroblasts  for  a 
modicum  of  the  scar  tissue,  and  some  ])roliferation  of  its 
pigment  cells  also  occurs.  Pigment  is  found  in  small  (quan- 
tities irregularly  scattered  through  the  scar,  mostly  as  free 
granules,  some  in  leucocytes,  and  some — the  smallest  part — 
in  pigment  cells,  most  of  which  are  of  uveal  origin,  though 
some  a})pear  to  be  retinal.  It  is  clear  that  this  lesion  pro- 
duces a  minimum  of  disturbance  to  the  eye,  and  is  probably 
far  less  than  that  produced  by  the  electro-cautery. 

The  posterior  wound,  though  long  (8  mm.),  is  limited  to 
the  retina  and  choroid,  the  sclerotic  being  absolutely  intact 
(Fig.  6).  Possibly  only  the  retina  was  wounded,  the  clioroidal 
atrophy  being  secondary :  this  at  least  is  probable  from  the 
minute  amount  of  luemorrliage,  and  the  limitation  of  the 
pigmentary  disturbance.  It  is  seen  that  the  retina  and 
choroid  are  replaced  by  a  well-developed  scar  of  fibrous 
tissue.  The  amount  of  organisation  is  greater  than  in 
Experiment  I,  on  account  of  the  smaller  extent  and  severity 
of  the  lesion,  and  also  on  account  of  the  longer  interval 
before  death  (19  as  compared  with  15  days).  The  retina  and 
choroid  are  seen  to  be  closely  matted  together  at  the  edges 
of  the  wound,  so  that  the  retina  remains  adherent  here  after 
the  processes  necessary  for  microscopical  examination.  The 
scar  tissue  consists  of  layers  of  imbricated  f:pindle-shaped 
cells  closely  packed  together,  and  having  long  thin,  deei»ly 
staining,  oval  nuclei.  They  are  directly  continuous  on  each 
side  of  the  choroid,  and  the  retina  is  merely  adherent  to 
them,  and  seems  to  have  had  absolutely  nothing  to  do  with 
their  formation.  This  is  very  obvious  in  the  stained  s])eci- 
mens,  where  the  difference  in  their  avidity  for  eosin  is  very 
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iiiarkod,  tlie  ictiiui  being  deep  red,  and  tlie  new  cell  proto- 
plasm being  scarcely  stained.  The  choroidal  pigment  invades 
the  edges  only  of  the  scar,  very  little  in  front  (Fig.  7),  rather 
fartlier  behind.  A  few  free  pigment  granules  are  seen,  but 
beyond  these  constituents  no  others  can  be  made  out.  On 
the  vitreous  surface  are  a  few  scarcely  altered  red-blood 
corpuscles,  and  a  very  few  leucocytes,  one  or  two  of  which 
rontain  pigment  granules. 

The  retina  and  choroid  were  iji  sit/f,  and  oenerallv 
normal.  At  the  posterior  edge  of  the  wound  the  retina  is 
disorganised  for  a  small  fraction  of  a  millimetre,  and  even 
here  there  is  a  normal  looking  ganglion  cell,  and  the  nuclear 
layers  are  easily  distinguishable,  only  tlie  rods  and  cones 
and  the  fibre  layers  having  in  large  part  disappeared.  Peri- 
})herally  to  the  wound,  on  the  other  hand,  the  retina  is  very 
nmcli  atrophied,  tlie  nuclear  layers  having  run  together  for  a 
considerable  distance.  Here  there  are  scarcely  any  ganglion 
cells,  and  the  reticular  layers  are  degenerated,  though  the 
rods  and  cones  are  intact  over  the  mid  area  between  the  scar 
and  the  ora  serrata.  At  the  same  time,  though  atrophic, 
there  is  no  evidence  of  present  or  past  inflammation. 
Possibly  some  of  the  nuclei  may  represent  leucocytes,  but  if 
so,  they  are  not  to  be  distinguished  from  the  nerve  cells  of 
the  nuclear  layers,  and  there  is  no  new-formed  connective 
tissue. 

The  choroid  was  in  situ,  and  normal,  except  at  the  edges 
of  the  wound  and  over  its  area. 

The  optic  nerve  showed  specific  degeneration. 

Experiment  II f.     Bonnet.     Left  Eye. 

20.xi.01. — A  very  small  lesion  was  made  upon  the  tem- 
j>oral  side  near  the  equator,  just  below  the  horizontal 
meridian.  There  was  no  lileeding.  ^lacroscopically  there 
was  oidy  a  white  dot  at  the  site  of  the  lesion. 

T.xii.Ol— Killed. 

Mu'rosropical  Examination. — Cornea,    a.c,    iris  and  1(mis 
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uonual.  The  posterior  wound  is  an  extremely  small  lesion 
(Fig.  8),  involving  only  the  retina  and  choroid,  thougli 
probably  the  inner  fibres  of  the  sclerotic  were  injured  :  it 
was  certainly  not  perforated.  Microsco})ically,  the  lesion 
resembles  that  in  Experiment  II  very  closely,  but  rather  less 
scar  tissue  has  been  formed.  This  is  of  exactly  the  same 
type,  but  is  thinner  and  more  pigmented.  It  is  clearly 
derived  from  the  choroid,  though  it  spreads  out  at  each  end 
and  forms  two  forks,  into  which  the  adherent  edges  of  the 
retina  fit. 

The  retina  was  in  situ,  and  was  normal  posteriorly  up  to 
the  adherent  edge,  which  is  broader  than  in  II.  Here  the 
nuclear  layers  are  clearly  defined  up  to  the  extreme  edge, 
and  some  rods  and  cones  can  be  made  out  even  in  the  ad- 
herent part.  Peripherally  to  the  wound  the  layers  are  also 
distinct  and  apparently  normal,  with  the  exception  of  the 
extreme  sparcity  of  ganglion  cells.  Figs.  9  and  10  represent 
the  retina  centrally  and  peripherally  of  the  wound  respectively, 
and  the  great  diminution  in  the  ganglion  cells  is  very 
obvious. 

The  (ihoroid  was  in  situ,  and  normal,  except  that  it  was 
atrophied  at  the  wound. 

The  optic  nerve  showed  specific  degeneration. 

E.qocrimcnt  IV.     Bhajsus.     Iiiyht  Ejfc. 

13.i.02. — The  lesion  was  larger,  about  3  mm,  long,  in  this 
retina.  It  was  on  the  temporal  side,  a  little  behind  the 
equator,  and  extended  above  and  below  the  horizontal 
meridian.  There  was  slight  hicmorrhage,  and  post-mortem 
there  was  an  oval  area  of  pigmentary  degeneration,  with 
axes  of  about  -i  mm.  by  3"5  mm.  The  retina  was  firmly 
adherent  to  the  choroid  over  this  area. 

l.ii.02.- Killed. 

Microscopical  Examination. — Cornea,  a.c,  iris  and  lens 
normal.  The  posterior  wonnd  is  particularly  interesting : 
the  posterior  part  closely  resembles  that  in  Experiment  II, 
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and  it  may  be  iioteil  that  the  period  from  injury  to  death  iy 
the  same  (19  days).  The  anterior  part  again  closely  re- 
sembles that  in  Experiment  ITE,  whilst  between  the  two  we 
ha\e  an  area  presenting  new  features.  The  scar  tissue  in 
the  posterior  part  is  exactly  the  same  as  that  shown  in  Figs. 
6  and  7,  except  that  it  extends  as  a  thick  layer  for  a  short 
distance  over  the  retina,  which  is  clearly  separable  from  it, 
though  the  retina  is  much  atrophied  here  and  represented 
only  by  a  layer  of  persistent  nuclei  of  one  of  the  nuclear 
layers.  In  the  anterior  part  there  are  more  layers  of  fibrous 
tissue  than  in  Fig.  8,  and  they  are  rather  better  organised, 
facts  which  are  consistent  with  the  slightly  longer  period 
(19  days  as  compared  with  17),  and  the  larger,  and,  therefore, 
severer  wound.  JMoreover,  there  is  more  pigment  prolifera- 
tion :  and  near  the  retinal  margin  some  rounder,  more  faintly 
stainhig  nuclei,  renriniscent  of  endothelial  cells,  are  seen 
amongst  the  long  oval  deeply-staining  nuclei.  The  central 
part  is  noteworthy,  in  that  there  is  a  considerable  patch  of 
atrophic  retina  persisting  (Fig.  12).  The  choroid  has  almost 
disappeared  here,  and  the  retina  lies  almost  upon  the  sclerotic. 
It  is  represented  by  nuclei  of  one  or  both  of  the  unclear 
layers,  varying  from  one  or  two  to  six  or  eight  in  thickness 
Upon  these  lies  an  eosin-staining  fibrillated  layer  with  no 
nuclei  })roper  to  itself,  such  nuclei  as  occur  belonging  un- 
doubtedly to  vagrant  cells.  Superficial  to  this,  and  separat- 
ing the  lower  layers  from  the  vitreous,  is  the  continuation  of 
the  scar  tissue,  here  only  two  or  three  cell-layers  thick. 
Scattered  through  all  these  layers  are  pigment  cells,  some  of 
which  have  all  the  characteristics  of  retinal  pigment  epithe- 
lium, and  the  condition  of  the  retina  resembles  closely  the 
condition  found  in  many  pathological  human  eyes.  Some  of 
the  cells  of  the  fibrous  layer  send  oil  processes  at  right 
angles  to  the  surface  into  the  vitreous,  especially  over  the 
degenerated  retina.  There  are  a  few  blood-corpuscles  and 
one  or  two  leucocytes,  here  and  there  upon  the  surface  in 
the  vitrecjus. 

The   retina   was  '  m   situ.     Posteriorly  it  is    practically 
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normal,  ux'ii!])t  close  to  the  wound,  wlicic  th(3  cli.inges  jiio 
.similar  to  those  noted  in  otiier  cases,  except  that  here,  too, 
we  have  exidences  of  proliferation  and  nii;^ration  of  the 
retinal  pigment  epithelium,  some  such  cells  being  found  close 
to  the  vitreous  surface. 

The  choroid  was  ///  slfi',  and  is  also  nnrui;d,exce[)t  in  the 
immediate  vicinity  of  the  wound.  It  would  be  diflicult  to 
aflirm  from  the  appearances  in  this  case  alone  that  the  scar 
tissue  was  mainly  derived  from  this  coat,  but  in  the  light  of 
the  information  obtained  from  other  cases  it  is  possible  to 
see  that  such  must  have  been  the  case.  At  any  rate  there  is 
no  evidence  in  this  case  against  such  a  view. 

The  optic  nerve  showed  specific  degeneration. 

E-rpcriiacni  V.     Ithcesvs.     Left  Eijc. 

14.i.02. — A  small  lesion  was  made  between  the  macula 
and  the  disc,  but  at  a  slightly  lower  level.  It  was  rather 
deep,  injuring  the  choroid  and  sclera,  and  there  was  some 
hccmorrhage. 

28.i.02. — The  monkey  died  in  the  morning ;  it  was  dis- 
sected about  two  hours  afterw^ards. 

Microscopical  Examination. — Cornea,  a.c,  iris  and  lens 
normal.  Fig.  13  represents  the  wound  of  entiy  of  the  knife. 
The  sections  were  cut  eqatorially  in  this  case,  but  exhibit 
the  same  features  as  in  Fig.  5,  only  on  a  larger  scale.  The 
essential  origin  of  the  scar  tissue  from  the  episclera  is  well 
shown. 

The  posterior  wound  shows  some  characteristics  which 
are  less  marked  in  the  other  cases.  Over  a  small  area  the 
sclera  has  been  completely  divided  ;  the  cut  edges,  instead  of 
turning  inwards,  have  retracted  slightly.  The  gap  is  filled 
with  new  fibrous  tissue,  which  lies  flat  upon  the  normal  epi- 
scleral tissue,  the  direction  of  the  cells  being,  therefore,  con- 
centric with  the  curve  of  the  globe,  and  not  at  right  angles 
as  i]i  the  other  perforating  wounds.  Probably  the  scleral 
injury  here  was  wider  in  extent  but  less  severe,  so  that  no 
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marked  proliferation  lias  taken  place  into  the  vitreous.  The 
foundations  of  the  new  tissue  are  the  same  spindle  cells  as 
in  other  cases,  hut  endothelial  proliferation  is  more  marked 
(Fig.  14).  The  hest  defined  layer  of  new  endothelial  cells  is 
found  in  this  specimen,  although  it  does  not  show  very 
clearly  in  the  figure.  The  main  origin  of  the  scar  from 
choroid  is  indicated  by  the  large  amount  of  uveal  pigment 
scattered  about,  but  there  are  also  many  proliferated  retinal 
epithelial  cells.  The  episclera  appears  to  be  more  passive 
than  usual.  The  retina  at  the  edges  of  the  wound  shows  the 
usual  type  of  degeneration,  passing  rapidly  into  more  normal 
parts.  The  degeneration  of  ganglion  cells,  &c.,  peripheral  to 
the  wound  is  well  marked.  There  is  some  haemorrhage  in 
the  vitreous :  but  there  are  very  few  leucocytes  present,  and 
absorption  without  organisation  is  going  on. 

The  optic  nerve  showed  specific  degeneration. 

Expcrunent  VI.     Rlict'sus.     Left  Eijc. 

25.i.02. — A  lesion,  2  mm.  long,  was  made  in  a  direction 
dowu  and  out,  starting  2  mm.  down  and  out  from  the  fovea 
centralis.  There  was  C(jnsiderable  hamiorrhage  into  the 
vitreous. 

15.ii.02.— Killed. 

Microscopical  Examination. — Cornea,  a.c,  iris  and  lens 
normal.  The  posterior  wound  ])enetrated  all  three  layers 
Fig.  15  represents  the  appearance  of  sections  of  the  wound. 
The  cut  edges  of  sclera  are  close  together,  the  small  space 
being  filled  with  new  tissue  principally  derived  from  the 
choroid,  Ijut  partly  from  the  episclera.  There  are  many 
pigment  cells  in  it.  Only  the  cut  edges  of  the  retina  appear 
to  have  suffered  much — where  they  are  bound  down  to  the 
choroid  and  sclerotic.  A  stream  of  fibrous  tissue  passes 
forwards  into  a  mass  of  red  corpuscles  lying  in  the  vitreous. 
A  few  ])igment  cells,  endothelial  cells,  and  leucocytes  are 
interspersed  here  and  there.  (Organisation  has  proceeded 
f;ntli("r  than  in  any  of  the  other  cases  in  accordiince  with  the 
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longer  interval  after  the  wound.  Masses  of  red  corpuscles 
are  found  elsewhere  in  the  vitreous,  under<^oing  absorption, 
but  with  only  small  traces  of  organisation  in  tlie  form  of 
tibrous  filaments  in  and  around  them.  Other  parts  of  the 
eye  show  remarkably  little  change. 

The  optic  nerve  showed  specific  degeneration. 

Case  I. 

T.  G.  (6372),  male,  set.  19,  was  admitted  to  the  K.L.O.H.  on 
6.V.02,  under  Mr.  Holmes  Spicer.  On  the  previous  day  he  was 
struck  by  a  piece  of  steel  in  the  R.  eye,  whilst  rivetting. 

6.V.02. — //.  eye.     Much  conjunctival  and  cihary  congestion. 
Small  perforating  wound  of  cornea  on  nasal  side  near  periphery. 
Hypopyon.     Lens  probably  wounded.     Pupil  irregular,  dilated. 
White  haze  in  vitreous  ;  no  red  reflex.     V.  =  p.l.     T.  -  . 
L.  eye.     V.  =  Qj^. 

7.V.02. — Applied  to  Haab's  magnet  without  result. 

9.V.02. — R.  excision. 

Pathological  Examination. — Eye  hardened  in  10  per 
cent,  formol,  frozen,  and  bisected  horizontally  through  wound. 

Macroscopic  Examination.  —  Cornea  —  wound,  with  iris  ad- 
herent. Lens — wounded,  and  drawn  up  to  corneal  wound. 
Vitreous — contains  blood  and  leucocytes.  A  sector  of  steel, 
about  3  mm.  long,  was  found  deeply  and  firmly  embedded  in 
the  upper  nasal  quadrant,  a  little  behind  the  equator. 

Microscopical  Examination. — Cornea — slight  oedema  of  epi- 
thelium and  substantia  propria ;  the  wound  shows  considerable 
advance  towards  repair,  being  partially  cicatrised.  A.c. — good  ; 
angles  and  anterior  surface  of  iris  and  lens  covered  with  leuco- 
cytes j  canal  of  Schlemm  widely  dilated  and  filled  with  blood. 
Iris — some  iritis,  but  this  is  chiefly  confined  to  vicinity  of  injury, 
and  is  less  than  might  be  expected.  Lens — wounded ;  capsule 
torn  and  convoluted ;  lamellae  separated  at  site  of  injury  by 
wedge-shaped  plugs  of  leucocytes ;  there  is  very  marked  and 
well-advanced  development  of  new  fibrous  tissue  around  the 
torn  capsule  in  the  neighbourhood  of  the  injury.  Interspersed 
amongst  the  new  fibres  are  pigment  cells  and  red  blood  cor- 
puscles. Ciliary  body  —  congested.  Vitreous  —  contains  red 
VOL.  XV.  R 
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corpuscles  and  leucocytes.  Eetina — looks  practically  normal 
except  in  the  immediate  neighl)ourhood  of  adhesion  of  f.b.,  but 
the  vessels  are  dilated  and  filled  with  red  corpuscles,  and  there 
is  some  round-celled  infiltration  of  the  adventitia.  Choroid — 
normal,  except  at  the  same  region,  where  it  is  enormously  con- 
gested ;  even  here,  there  is  but  little  leucocytic  infiltration.  At 
the  site  of  injury  and  lodgement  of  the  f.b.,  the  retina  is 
adherent  to  the  choroid,  w^hich  is,  in  turn,  knitted  to  the  sclera. 
The  actual  bed  of  the  f.b.  is  a  mass  of  leucocytes  and  blood 
corpuscles  lying  on  choroid,  which  is  filled  with  round  cells  and 
pigment  cells,  the  retina  being  quite  destroyed  here  with  the 
exception  of  a  few  vessels.  (Fig.  17  is  taken  from  this  part.) 
A  little  peripherally,  however,  the  change  is  very  different,  a 
well-marked  capsule  of  fibrous  tissue  having  already  formed 
(Fig.  16).  Quite  a  large  mass  of  fibrous  tissue  has  been  formed, 
lying  upon  a  small  area  of  degenerated  retina,  which  suddenly 
passes  on  each  side  into  almost  normal  retina.  The  fibrous 
tissue  has  thin  extensions  on  each  side  over  the  quasi-normal 
retina,  gradually  thinning  off  and  disappearing.  Many  pro- 
liferated retinal  pigment  cells  are  caught  in  the  meshes  of  the 
connective  tissue.  A  coarse  strand  of  fibrous  tissue  is  seen  pass- 
ing from  the  choroid  through  the  degenerated  retina  into  the 
main  mass,  whilst  the  remainder  of  the  tissue  is  directly  con- 
tinuous with  the  adventitia  of  the  retinal  vessels  which  have 
persisted  in  this  part.  These  features  are  so  marked  as  to  leave 
little  ■  doubt  that  this  new-formed  fibrous  tissue  is  directly 
derived,  on  the  one  hand  from  the  choroid,  and  on  the  other 
from  the  adventitia  of  the  retinal  vessels.  The  choroid  under- 
lying this  atrophic  retinal  patch  itself  consists  of  cicatricial 
tissue,  passing  on  each  side  with  but  little  gradation  into  the 
contiguous  inflamed  choroid. 

Case  II. 

F.  G.  H.  (6418),  male,  xt.  50,  was  admitted  to  the  RL.O.H. 
on  7.vii.02,  under  Mr.  Lang.  He  had  been  struck  in  the  L.  eye 
on  the  sajne  afternoon  l)y  a  fragment  of  steel. 

7.vii.U2 — L.  ej/r.  F.b.  removed  from  between  the  lips  of 
wound    by  forceps.     Tlicie  was  a  horizontal  wound   involving 
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both  cornea  and  sclera,  to  the  outer  side,  in  the  horizontal 
meridian.  Aqueous — turbid  :  hypha3ma.  Iris — adherent  to 
corneal  wound ;  iritis. 

Reye.     V  =  6/12  :  c.  +0-75sph.  =-  6/5. 
Haab's  magnet  was  applied  without  result.     Iridectomy  of 
the  adherent  iris  was  performed. 

The  patient  failed  to  present  himself  for  X-ray  examination. 
14.vii.02.     Hypopyon. 
15.vii.02.     L.  excision. 

Pathological  Examination. — Eye  hardened  in  10  per 
cent,  formol,  frozen,  and  bisected  horizontally  through  the 
wound. 

Macroscopic  Examination. — Corneo-scleral  wound  to  outer  side ; 
lips  infiltrated.  Iris — coloboma  outwards  ;  iris  elsewhere  covered 
with  lymph.  Lens — traumatic  cataract;  lens  drawn  up  to 
wound.  Vitreous — adherent  to  wound ;  traversed  by  white 
filaments ;  some  blood  and  pus.  Retina,  choroid  and  sclera — 
perforated  near  posterior  pole,  slightly  external  to  macula ; 
white  filaments  radiate  forward  from  this  spot  to  the  anterior 
wound  and  the  lens ;  others  pass  forwards  from  optic  disc. 
There  is  a  large  fold  of  the  retina  between  the  disc  and  the 
wound,  but  it  does  not  quite  reach  the  latter. 

Microscopical  Examination. — Cornea  —  epithelium  irregular 
near  wound  :  oedema  :  infiltration  of  lips  of  wound,  extending 
for  a  short  distance  around.  A.  c. — much  exudate  ;  angles  full 
of  leucocytes ;  canal  of  Schlemm  dilated,  and  full  of  red  cor- 
puscles. Iris — acute  iritis  ;  haemorrhages.  Ciliary  body — 
cyclitis ;  haemorrhages ;  ciliary  processes  covered  with  leuco- 
cytes and  fibrin.  Lens — perforated,  traumatic  cataract ;  much 
swelling,  especially  at  posterior  wound  of  capsule ;  lamellae 
separated  by  wedge-shaped  plugs  of  leucocytes.  Vitreous — full 
of  fibrinous  exudate,  containing  leucocytes  and  red  corpuscles. 
Optic  disc — slightly  swollen  (swelling  doubtless  diminished  by 
dehydration  during  preparation) ;  physiological  cup  filled  with 
leucocytes,  which  also  infiltrate  the  nerve  anterior  to  the  lamina 
cribrosa  in  large  numbers.  Optic  nerve — slightly  infiltrated  ; 
Retina — much  congested  and  infiltrated ;  layers  preserved  in- 
tact ;  much  folding  between  disc  and  wound.  Choroid — con- 
gested and  infiltrated,  but  less  so  than  in  many  similar  cases.    At 
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the  site  of  the  posterior  injury  the  retina  and  choroid  are  per- 
forated, and  the  sclerotic  is  deeply  wounded.  The  retinal  vessels 
in  the  immediate  neighbourhood  survive  best  and  show  the  best 
evidences  of  an  almost  abortive  attempt  at  repair.  Embryonic 
connective-tissue  cells  stream  out  from  their  adventitia  into  the 
surrounding  mass  of  leucocytes  (Fig.  18),  fibrin  and  red  cor- 
puscles, but  the  fibrous  element  soon  dwindles  down  and  the 
main  part  of  the  wound  is  made  up  of  polymorphonuclear  leuco- 
cytes, phagocytes  containing  pigment  granules,  red  blood- 
corpuscles,  scattered  pigment  cells  and  fibrin  (Fig.  19).  There 
are  comparatively  few  endothelial  cells ;  and  the  connective  tissue 
corpuscles  extend  Imt  a  short  distance  into  the  vitreous.  A  little 
farther  from  the  wound  the  layers  of  the  retina  are  intact,  but 
are  infiltrated  with  round  cells,  especially  the  nerve-fibre  layer, 
which  is  crammed  with  polymorphonuclear  leucocytes,  and  the 
inner  nuclear  layer  in  less  degree.  The  choroid  in  this  situa- 
tion is  similarly  choked  with  round  cells,  but  here  they  are 
almost  entirely  mononuclear.  As  is  usual  in  scleral  wounds,  we 
find  this  tissue  here  almost  inert.  The  edges  are  clean  cut,  and 
only  slightly  infiltrated,  the  space  being  filled  with  a  plug  of 
new  fibrous  tissue  derived  from  the  choroid,  its  continuity  with 
this  membrane  being  particularly  evident. 

Case  III. 

J.  P.  (6349).  male,  set.  52,  was  admitted  to  the  R.L.O.H.  on 
12.iii.02,  under  Mr.  Gunn.  On  3.iii.02,  he  was  breaking  a  piece 
of  iron  with  a  hammer,  when  a  piece  flew  up  and  struck  his  R. 
eye. 

12.iii.02.  E.  eye.  Scleral  wound  on  nasal  side,  immediately 
behind  limbus,  about  3  mm.  long,  directed  horizontally.  Pupil 
eccentric  and  irregular ;  does  not  react :  post,  synechiae.  V  = 
hand  movements  at  2  feet. 

20.iii.02.  X-ray  Report. — "  Two  stereoscopic  skiagrams  show 
the  presence  of  a  piece  of  metal  in  the  vitreous." 

21.iii.02.     Admitted  an  in-patient. 

li.  eye. — Much  congested  ;  scleral  wound  as  above  described. 
A.  c.  good.  Atropine  mydriasis ;  posterior  synechiae.  Lens 
apparently  clear.  Haemorrhage  in  vitreous :  dull  red  reflex 
V  =  counts  fingers  at  -J  m.  :  projection  good.     Tn. 
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L.  eye.  Cornea  clear.  Irritable  pupil.  V=  6,  GC?),  illiter- 
ate.    Tn. 

22.iii.02.     R.  excision. 

Pathological  Examination. — Eye  hardened  in  10  per  cent, 
formol,  frozen  and  bisected  sagittally. 

Macroscopic  Examination. — A  small  piece  of  steel  was  found 
firmly  embedded  in  the  posterior  part  of  the  ciliary  body,  just 
anterior  to  the  ora  serrata,  in  a  direction  downwards  and  very 
slightly  inwards.  There  was  a  small  amount  of  blood  in  the 
vitreous,  but  otherwise  the  eye  looked  healthy  macroscopically. 

Microscopical  Examination. — Cornea — normal  in  greater  part  of 
area ;  slight  infiltration  and  vascularisation  of  extreme  periphery. 
Conjunctiva  —  much  infiltrated  and  congested.  A.  c. — good ; 
upper  angle  open,  lower  angle  contains  a  few  leucocytes  in  a 
fibrinous  network ;  canal  of  Schlemm  dilated,  and  full  of  blood. 
Iris — slight  iritis,  shown  by  a  few  leucocytes  throughout  stroma, 
and  slight  extravasation  of  blood  at  the  extreme  periphery  into 
the  stroma.  Lens — normal.  Ciliary  body — acute  cyclitis,  most 
marked  near  site  of  f.b.  :  here  the  ciliary  body  is  much  con- 
gested, slightly  infiltrated  with  round  cells  and  covered  by  them. 
At  the  site  of  the  wound  there  is  a  dense  mass  of  leucocytes 
lying  upon  the  altered  pars  ciliaris  retinae  (Fig.  20).  The 
leucocytes  lie  in  a  meshwork  of  fibrin,  amongst  which  are  a  few 
strands  of  new-formed  fibrous  tissue.  The  striking  feature  is 
the  intense  leucocytic  activity  and  the  very  slight  effort  at  repair 
in  the  form  of  fibrous  tissue  development.  In  the  posterior  part 
of  the  main  focus  the  choroid  is  much  congested ;  and  the  retina 
is  intensely  infiltrated,  pervaded  by  proliferated  retinal  epithelial 
cells,  and  shows  marked  connective-tissue  hyperplasia.  Retina 
— shows  much  inflammation  and  some  degenerative  changes 
throughout,  these  diminishing  with  distance  from  the  main  focus. 
Choroid — enormously  congested  everywhere,  no  gradation  being 
noticeable.     Vitreous — filled  with  scattered  leucocytes. 

Remarks. 

In  considering:  these  lesions  there  are  certain  fundamental 
points  which  must  be  continually  borne  in  mind  as  being  of 
cardinal   importance  in  the  process  of  repair.     The  first  of 
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tliese  is  the  fact  that  the  experimental  lesions  were  all  abso- 
lutely aseptic :  there  was  scarcely  any  reaction,  and  after  a 
day  or  two  the  eyes  looked  quite  normal :  further,  there  was 
no  trace  of  pus  in  the  a.c.  or  vitreous.  The  pathological 
cases,  on  the  other  hand,  were  probably  all  septic,  though  in 
varying  degree  or  nature.  (They  were  not  examined  bac- 
teriologically.)  In  two  (Cases  I  and  II)  there  is  a  clinical  note 
that  hypopyon  was  present  at  some  stage,  and  in  these  cases 
there  was  also  a  small  amount  of  pus  in  the  vitreous ;  but  in 
all  three  there  were  evidences  of  contamination,  though  the 
virulence  of  the  infection  must  have  been  slight  in  all,  as  we 
are  only  too  familiar  with  the  extremely  virulent  cases  in 
which  acute  purulent  panophthalmitis  rapidly  supervenes, 
and  all  tendencies  towards  repair  are  rendered  abortive. 

The  second  fundamental  point  to  be  held  in  view  is  the 
period  which  has  elapsed  between  the  infliction  of  the  wound 
and  the  examination.  Thus,  in  the  experiments  we  have : — 
y,  14  days :  I,  15  ;  III,  17  ;  II  and  IV,  19 ;  VI,  21 ;  and  in 
the  cases  : — I,  4  days  ;  II,  8  ;  III,  19. 

The  third  point  is  the  relative  severity  of  the  wounds  in 
the  various  instances ;  and  here  many  factors  have  to  be 
taken  into  account.  Of  prime  importance  is  the  implication 
of  the  choroid,  or  sclerotic,  or  both,  in  addition  to  the  retina ; 
for  in  no  case  are  we  here  dealing  specially  with  ordinary 
perforating  wounds  (except  in  the  wounds  of  entry  in  the 
experiments),  for  even  where  all  the  coats  of  the  eye  were 
pierced,  it  was  from  within  and  not  from  without — a  point 
of  considerable  importance.  Further,  I  think  that  the  injury 
of  any  considerable  blood-vessel  adds  enormously  to  the 
severity  of  the  wound.  Speaking  generally,  however,  they 
may  be  classified  as  follows.  All  the  injuries  implicated 
both  the  retinal  and  uveal  coats,  with  the  possible  exception 
of  Case  III,  in  which  the  affection  of  the  posterior  part  of 
the  ciliary  body  may  have  been  secondary.  Experiment  III 
was  th(^  slightest  wound,  and  Experiment  II  was  only  a  little 
more  severe;  then  comes  Experiment  IV,  in  which  an  appre- 
ciable amount  of  luemorrhage  occurr(^d  :  then  Experiments  V, 
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and  I  and  VI,  in  all  of  which  tlie  sclerotic  was  also  injured, 
being  perforated  in  tlie  two  latter,  of  which  Vf  is  made  the 
most  severe  of  all  by  the  puncture  of  a  fair-sizcul  vessel.  The 
cases  are  more  difficult  to  classify  according  to  this  criterion, 
forgetting  for  the  moment  the  far  more  essential  element  of 
sepsis.  Here,  I  think,  the  site  of  the  wound  of  entry  plays  a 
prominent  part,  those  in  whicli  it  is  situated  in  the  cornea, 
involving  wound  of  the  lens,  leading  to  much  more  general 
disorganisation  than  when  the  perforation  is  purely  scleral. 
From  this  point  of  view,  then,  we  may  regard  Case  III  as  of 
minimal  severity ;  Case  I,  with  a  small,  purely  corneal 
wound,  as  of  medium  severity ;  and  Case  II,  with  a  larger 
corneo-scleral  wound,  as  of  maximum  severity.  In  the  cases 
under  consideration,  the  size,  nature,  and  shape  of  the  foreign 
body,  its  probable  velocity,  &c.,  were  fairly  uniform,  and  we 
may  regard  this  factor  as  constant. 

Turning  now  to  the  histological  features  in  the  healing 
of  retinal,  choroidal,  and  scleral  wounds,  we  find  that  the 
process  is,  in  its  essentials,  the  same  as  in  other  parts  of  the 
body,  but  that  in  details  it  is  modified  by  the  specific 
characters  of  the  tissues  involved.  As  elsewhere  there  is 
invariably  haemorrhage  followed  by  leucocytic  infiltration 
(Stage  I).  This  is  succeeded  by  organisation  or  cicatrisation 
(Stage  II).  These  stages  must  now  be  considered  in  the 
,  light  of  the  data  obtained,  paying  due  regard  to  previous 
work  upon  the  subject — both  special  (ophthalmic)  and 
general. 

(1)  Hcemorrluige. — It  is  obvious  that  even  the  slightest 
wound  of  the  mammalian  retina  must  be  accompanied  by 
haemorrhage,  since  the  non-vascular  part  of  the  retina  lies 
between  two  vascular  layers.  In  the  peripheral  parts  the 
haemorrhage  may  be  minimal  and  little  more  than  capillary. 
Here,  mere  endothelial  walls  are  ruptured,  and  they  probably 
play  little  part  in  subsequent  events.  In  all  cases,  however, 
red  corpuscles  and  leucocytes  are  set  free,  together  with  the 
plasma  which  provides  some,  at  any  rate,  of  the  precursors  of 
fibrin.     In  every  instance,  therefore,  the  wound   is  rapidly 
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tilled  with  a  clot,  consisting  of  fibrin,  with  red  corpuscles 
and  leucocytes  in  its  interstices.  Now,  the  hyaloid  mem- 
brane of  the  vitreous  and  the  so-called  internal  limiting 
membrane  of  the  retina  have  also  been  wounded  for  a 
corresponding  extent,  and  the  blood  is  thus  given  access 
to  the  vitreous.  If  a  larger  vessel  has  been  wounded 
blood  is  poured  out  in  the  direction  of  least  resistance,  i.e., 
along  the  track  of  the  knife  or  f.b.  The  intra-ocular  tension 
has  been  lowered,  and  in  some  cases  nullified,  but  the  con- 
sistence of  the  vitreous  offers  resistance  to  an  equal  distribu- 
tion of  the  exudates.  The  retinal,  and  probably  the  choroidal, 
arteries  exist  normally  in  ideal  anatomical  surroundings  for 
rapid  retraction,  wheieby  their  elastic  coats  are  able  to  bring 
their  whole  force  to  bear  upon  the  blood-stream,  and  thus 
the  outflow  is  minimised.  Where  this  condition  is  absent,  as 
in  arterio-sclerosis,  &c.,  haemorrhage  is  followed  by  much 
more  serious  consequences  (unless,  indeed,  it  occurs  in  the 
otherwise  intact  eye,  where  the  normal  raised  intra-ocular 
tension  affords  a  similar  support). 

There  is  no  evidence  that  the  red  corpuscles  and  fibrin 
play  any  active  part  whatever  in  the  subsequent  events. 
We,  therefore,  proceed  at  once  to  consider  the  leucocytes. 

(2)  Leucocytosis — {a)  The  Origin  of  the  Leucocytes. — We 
have  seen  that  Tepljaschin  agrees  with  a  minority  of  other 
pathologists  in  regarding  some  of  the  leucocytes  as  derived 
from  the  wandering  cells  of  the  vitreous.  For  my  own  part 
I  have  failed  to  find  the  vitreous  play  any  but  a  purely 
passive  part  in  any  pathological  condition,  so  that  I  have 
come  to  regard  it  as  inert,  and  to  look  upon  such  terms  as 
"shrinking  of  the  vitreous,"  &c.,  as  implying  an  activity 
which  does  not  exist.  At  the  same  time,  only  the  most 
painstaking  investigation  could  really  prove  this  to  be  the 
case,  and  the  undoubtedly  great  relative  inertness  of  the 
vitreous  elements  is  sufficient  excuse  for  leaving  this  point 
in  abeyance. 

There  can  be  no  douljt  that  the  enormous  majority,  if  not 
all,  uf  the  leucocytes  are  derived  from  the  vascular  (both 
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blood  and  lympli)  cliaiinols.  In  some  animals,  tlie  peri- 
vascular lympli-sheatlis  of  tlie  retinal  vessels  are  conspicuous, 
and  it  is  probable  tliat  their  contained  lymph  affords  its 
quantum  of  leucocytes. 

As  to  the  question  whether  all  the  leucocytes  are  the 
result  of  emigration,  or  whether  those  which  have  already 
emigrated,  divide  and  multiply,  it  is  probable  that  the  latter 
view  is  correct,  but  my  observations  give  no  evidence.  It 
may  be  remarked  that  the  eye  is  admirably  adapted  for  the 
solution  of  this  and  kindred  questions,  all  that  is  required 
being  the  examination  of  earlier  specimens  by  specific 
metliods  directed  to  the  particular  point. 

(h)  The  Function  of  the  Leucocytes. — It  can  scarcely  be 
doubted  that  this  is  exactly  the  same  as  elsewhere  in  the  body 
in  similar  circumstances,  (a)  Digestive. — By  their  ferment 
action  they  soften  and  liquefy  the  necrosed  tissues,  i.e.,  those 
which  have  been  killed  by  the  severity  of  the  injury.  The 
products  of  digestion,  now  in  solution,  are  readily  carried  off 
by  the  lymph  stream.  (yS)  Mechanical. — By  their  aggregation 
and  fibrin-forming  process  they  form  plugs  which  help  to 
?eal  up  the  broken  and  contused  blood-  and  lymph-channels. 
This  function  has  also  a  deleterious  action  in  impeding  the 
flow  of  nourishment  to  the  part,  thus  increasing  the  necrosis, 
which  they  further  deal  with  by  their  digestive  function. 
It  also  impedes  the  outflow  of  effete  material,  thus  leading  to 
unfavourable  conditions  of  vitality,  which  also  must  be  taken 
into  account.  (7)  Fliagocytic. — It  is  unnecessary  to  dilate 
upon  the  bactericidal  function  of  leucocytes  here,  but  their 
phagocytic  activity  is  most  easily  seen  in  the  very  marked 
way  in  which  they  deal  with  the  red  blood  corpuscles  and 
with  the  blood  pigment  of  broken  down  corpuscles  (Fig.  2). 
This  function  is  doubtless  applied  to  all  the  more  insoluble 
products  of  disintegration. 

Whether  the  digestive  activity  of  leucocytes  is  exerted 
upon  the  flbrin  which  they  have  helped  to  form,  is  doubtful. 
One  is  familiar  with  old-standincr  flbrinous  clots  containino- 
multitudes  of  leucocytes,  where  there  is  no  reason  to  suppose 
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that  siicli  a  process  has  ocenrred,  and  it  is  probable  that  the 
fibrin  is  too  admirably  adapted  for  fodder  for  the  young  con- 
nective-tissue cells  for  it  to  be  wasted  in  this  manner. 

(c)  The  Fate  of  the  Leucocytes. — My  experiments  only 
afford  evidence  of  one  destination  of  the  leucocytes,  viz.,  dis- 
integration. This  is  frequently  observed  in  the  broken-down 
white  cells,  with  fragmented  nuclei,  and  in  the  occurrence  of 
free  nuclei. 

It  can  hardly  be  supposed  that  this  is  the  fate  of  all  of 
them,  but  I  have  seen  no  reason  to  suppose  that  they  con- 
tril)ute  directly  to  the  formation  of  fibrous  tissue.  "We  have 
seen  that  the  relative  proportions  of  leucocytes  to  embryonic 
connective-tissue  cells  varies  enormously  at  different  periods 
and  under  different  circumstances,  especially  sepsis,  injury  of 
the  larger  retinal  vessels,  wound  of  the  choroid,  &c.  How- 
ever few  or  however  numerous  they  may  be,  they  are  always 
absolutely  characteristic,  and  one  never  finds  forms  inter- 
mediate between  them  and  connective-tissue  cells.  This  I 
know  is  diametrically  opposed  to  Tepljaschin's  views,  but  it 
accords  with  the  observations  of  Sherrington  and  Ballance, 
and  of  most  other  pathologists.  It  is  another  point  which 
demands  reinvestigation  by  special  methods  on  early 
specimens. 

Mention  has  been  made  of  the  extreme  variability  in  the 
number  of  leucocytes  found  in  different  stages  after  injury  in 
diherent  conditions.  This  is  a  very  striking  point,  and  the 
most  important  factor  seems  to  be  the  bacterial  one.  None 
of  the  cases  described  were  severe  cases  of  septic  wound,  but 
one  is  familiar  \\'ith  the  rapid  onset  of  purulent  panophthal- 
mitis in  many  such.  Here,  the  efforts  towards  repair,  which 
we  cannot  doubt  are  exerted,  are  entirely  abortive,  and 
Stage  II  is  never  reached.  The  variability  in  number,  how- 
ever, is  very  noticeable  in  the  aseptic  cases,  and  seems  to  be 
largely  dependent  upon  the  severity  of  the  wound,  i.e.,  upon 
the  injury  of  large  retinal  blood-vessels,  or  of  the  choroid,  or 
ujjon  actual  perforation.  Probably  the  implication  of  the 
choroid  is  the  most  important  factor,  and  tliis  gives  some 
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support  to  the  IhTinic  ori<^nn  of  the  cells.  The  more  purely 
retinal  woiuuls  with  a  niiniiuuiii  of  bleeding  have  very  few 
leucocytes,  but  wherever  there  is  much  haemorrhage  the 
white  cells  are  abundant. 

We  have  now  considered  the  first  stage  in  so  far  as  it 
affects  the  actual  site  of  the  wound.  The  changes  in  the 
surrounding  tissues  are  very  little  marked  in  aseptic  wounds, 
being  limited  to  the  ordinary  signs  of  acute  inflammation  in 
the  immediate  vicinity.  In  septic  wounds  the  intlannnatory 
process  is  much  more  widely  spread,  resulting  in  congestion 
(most  marked  in  the  -choroid),  and  infiltration  with  round 
cells.  These  changes,  however,  are  amongst  the  earlier  ones 
of  which  the  experiments  and  cases  offer  no  good  example. 

In  the  second  stage,  the  essential  part  of  the  process  of 
healing  commences  and  soon  gains  the  upper  hand,  consist- 
ing of  the  formation  of  fibrous  tissue,  leading  to  the  pro- 
duction of  an  organised  cicatrix. 

(o.)  Cicatrisation. — {a)  The  Formation  of  Fibrous  Tissue, 
— As  stated  above,  we  have  seen  reason  to  deny  the  forma- 
tion of  fibrous  tissue  from  leucocytes.  We  must,  therefore, 
look  to  the  fixed  tissue  elements  for  the  mother-cells.  We 
are  at  once  confronted  with  the  number  of  tissues  to  choose 
from.  Putting  the  vitreous  out  of  the  question,  as  before, 
we  have  in  all  the  specimens  the  various  structures  of  the 
retina  and  choroid  to  deal  with.  The  true  neural  elements 
of  the  retina  for  the  most  part  degenerate,  the  ganglion  cells 
and  their  nerve-fibres  never  regenerate,  and  even  if  the  rods 
and  cones  make  abortive  attempts  (Tepljaschin,  &c.),  these 
are  merely  curiosities,  and  form  no  essential  part  of  the  cicatrix. 
We  are  thus  reduced  to  the  neuroglial  elements  of  the  retina, 
its  blood-vessels,  and  the  choroid. 

Proliferation  of  Mliller's  fibres  has  been  described  in 
innumerable  pathological  cases  in  human  eyes  ;  exactly  how 
much  credence  is  to  be  attached  to  these  cases  is  doubtful. 
The  normal  condition  of  MuUer's  fibres  is  very  difficult  to 
determine,  except  in  isolated  teased  specimens.  They  are 
so  overwhehued  by  the  nerve  cells  in  the  normal  state  that 
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only  parts  of  them  can  be  seen  peeping  out  here  and  there. 
In  the  pathological  cases,  the  nerve  elements  are  invariably 
more  or  less  degenerated — and  then  Miiller's  fibres  are  said 
to  be  hj^ertrophied  and  to  have  proliferated.  Confining 
ourselves  only  to  the  specimens  reported  in  this  paper,  I 
have  failed  to  find  any  evidence  whatever  of  proliferation  of 
Miiller's  fibres.  The  question  cannot  be  said  to  be  finally 
settled  until  it  is  investigated  with  this  special  aim  in  view, 
using  specific  neuroglial  stains  and  examining  carefully  at 
various  stages.  It  may,  indeed,  be  found  necessary  to  apply 
such  tests  to  wounds  in  very  young  animals.  In  ordinary 
aseptic  wounds  I  have  not  observed  such  direct  continuity 
between  Miiller's  fibres  and  the  new  fibrous  tissue  such  as  is 
depicted  in  Tepljaschin's  paper,  Plate  xxii.  Fig.  4  ;  whereas 
his  Fig.  28,  Plate  xxiii,  well  represents  the  appearances 
found  in  Experiment  II,  Figs.  6  and  7,  and  resembles  those 
found  in  Experiments  III  and  IV,  Figs.  8  and  12.  Indeed, 
the  differentiation  between  the  two  tissues  is  usually  very 
distinct  even  by  the  ordinary  methods  of  staining,  but  an 
apparent  continuity  is  not  infrequent  in  pathological  speci- 
mens. Differential  staining  can  alone  determine  how  far 
the  appearances  are  deceptive.  It  is  perhaps  a  priori  im- 
probable that  epiblastic  elements  should  take  any  very 
prominent  part  in  a  process  so  essentially  characteristic  of 
mesoblastic  tissues.  Chemical  tests  may  also  be  valuable  in 
elucidating  this  point,  and  it  would  be  interesting  to  know 
the  relative  part  played  by  epi-  and  meso-blastic  structures 
respectively  in  other  cases  of  sclerosis  of  the  central  nervous 
system,  for,  as  far  as  I  know,  the  question  has  received  scant 
attention  by  neurologists.  It  would  probably  be  easier  to 
decide  in  these  cases,  and  the  analogy  is  so  exact  that  the 
result  would  almost  certainly  be  applicable  to  the  retina. 

We  are  reduced,  therefore,  to  the  mesoblastic  tissues 
found  in  and  around  tlie  retinal  blood-vessels  and  in  the 
choroid.  There  is  ample  evidence  to  show  that  both  of 
these  structures  take  part  in  the  process,  though  the  latter  is 
by  far  the  more  important,  cliietly  by  virtue  of  mere  mass. 
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The  slighter  the  injury  to  the  choroid,  the  less  is  tlie  liypor- 
plasia  of  connective-tissue,  and,  though  no  example  can  1)0 
adduced  from  the  specimens  examined,  I  have  little  doubt 
that  a  pure  retinal  lesion  becomes  cicatrised  wholly  from 
elements  derived  from  its  own  mesoblastic  elements,  i.e., 
from  the  connective  tissues  in  and  around  its  vessels. 
Where  the  fibrous  tissue  is  seen  growing  over  the  normal  or 
degenerated  retina  {e.g.,  in  Experiment  IV  in  the  posterior 
part  (see  description)  and  in  Fig.  12),  the  choroid  being 
intact  or  not  in  direct  continuity,  it  is  doubtless  derived 
from  the  retinal  vessels  alone. 

The  persistence  of  the  retinal  blood-vessels  is  a  striking 
feature  even  in  the  septic  cases.  When  all  other  parts  of 
the  retina  have  melted  away,  and  are  replaced  by  masses  of 
leucocytes  (e.g.,  Fig.  17),  these  stand  out  clearly — widely 
dilated,  often  crammed  with  red  corpuscles,  or  partially  or 
completely  thrombosed.  The  appearances  seen  under  high 
magnification  in  these  and  cocrnate  cases,  lead  one  irresistibly 
to  the  conclusion  that  the  cells  of  the  adventitia  proliferate, 
and  add  to  the  mass  of  embryonic  tissue.  This  is  seen  in 
an  early  and  feeble  phase  in  Fig.  17,  and  in  a  later  and 
strenuous  phase  in  Fig.  18. 

Where  the  wound  results  in  injury  to  the  sclerotic,  no 
new  factor  is  introduced,  at  any  rate  in  the  early  stages, 
unless  this  coat  is  perforated,  and  then  the  episclera  assists 
in  the  process  in  exactly  the  same  manner  as  the  choroid, 
only  in  less  degree,  due  doubtless  to  its  inferior  vascularity. 
In  anterior  perforating  wounds,  the  episclera  takes  a  larger 
share  on  account  of  its  relatively  greater  vascularity  here, 
due  to  its  more  intimate  association  with  the  extrinsic 
muscles.  Only  the  fibrous  tissue  elements  in  the  muscles 
proliferate,  the  muscle  fibres  remaining  inert. 

The  origin  of  connective  tissue  (and  other  cells)  from  the 
cubical  cells  of  the  pars  ciliaris  retina;  has  been  much  in- 
sisted upon  from  time  to  time.  Appearances  indicating  this 
are  not  wanting  in  my  specimens,  but  I  think  they  are 
fallacious.     The  cubical  cells  are  much  altered  in  appearance 
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in  those  cases  in  which  new  filaments  of  fibrous  tissue  stretch 
forward  through  the  vitreous  as  far  as  the  ciliary  body. 
Some  of  them  are  stunted,  whilst  others,  often  forming 
groups,  are  much  elongated,  so  that  they  become  cylindrical. 
The  inner  ends  of  these  elongated  cells  are  always  attached 
to  tlie  fibrous  filaments,  and  their  elongation  is  probably  due 
to  traction.  By  tlie  time  the  filaments  have  reached  so  far 
forwards,  the  posterior  mass  of  new  tissue  is  commencing  to 
shrink — a  characteristic  common  to  all  cicatrices — and 
tliereby  considerable  traction  is  exerted  upon  the  anterior 
attached  ends.  The  sweeping  curves  of  the  filaments  are 
probably  conditioned  by  the  effect  of  the  track  of  the  wound 
in  tlie  vitreous  upon  its  normal  structure,  and  results  in  the 
ciliary  retinal  cells  being  more  often  drawn  forwards  and 
hiwards  than  directly  inwards  or  inwards  and  backwards. 

Having  stated  so  much,  it  still  remains  to  be  shown 
which  of  the  mesoblastic  tissue  elements  provides  the  actual 
mother-cells  of  the  new  formation.  The  specimens  provide 
little  evidence  for  proving  this  point,  one  of  the  most  difficult 
in  pathology.  Attention  may  be  directed  especially  to  the 
work  of  Sherrington  and  Ballance  upon  the  subject  {vide 
siqyra,  p.  219). 

(b)  The  Behaviour  of  the  Endothelial  Cells. — Endothelial 
cells  are  found  normally  only  in  the  blood  and  lymph  vessels 
of  the  retina  and  choroid,  with  the  possible  addition  of  an 
incomplete  layer  lining  the  hyaloid  membrane,  and  a  layer 
in  the  choroid  which  is  probably  a  vestige  of  the  tapetum. 
It  is  certain  that  they  proliferate  during  the  repair  of 
wounds  and  in  other  pathological  conditions.  They  are 
most  commonly  met  with  in  various  inflammatory  condi- 
tions, as  a  uni-  or  multi-cellular  layer  covering  the  inner 
surface  of  the  retina.  In  such  cases  they  may  well  be 
derived  from  the  cells  lining  the  hyaloid,  but  this  is  purely 
hypothetical.  They  seem  to  vary  greatly  in  numbers  and 
distribution  in  different  wounds,  and  it  is  difficult  to  assign 
the  reasons  for  this  peculiarity.  In  Experiment  I  they  were 
present  in  hirge  numbers  in  the  vitreous,  especially  in  a  band, 


RETINA,    CHOHOID,    AND    SCLERA.  251 

of  which  Fig.  o  represents  a  part ;  but  they  are  also  gene- 
rally present  amongst  the  embryonic  connective  tissue,  par- 
ticularly in  the  early  stages.  They  are  not  infre([uently 
present  also  in  later  stages,  and  in  very  chronic  inflamma- 
tory conditions.  I  have  not  seen  such  evenly  arranged 
layers  over  the  retina  in  the  case  of  wounds  as  in  other 
pathological  states,  but  they  are  recognisable  amongst  the 
fibrous  tissue  in  Figs.  12  and  14. 

It  has  been  stated  that  the  endothelial  cells  become 
chauGjed  into  new  fibrous  tissue,  and  that  this  is  their  main 
function  in  these  cases.  I  have  not  seen  any  evidences 
of  transition  states,  the  two  types  of  cells  being  usually 
quite  characteristic.  I  believe  it  is  not  yet  definitely  settled 
which  layer  of  the  embryo  they  originate  in,  so  that  their 
developement  does  not  assist  us  in  determining  their  pro- 
bable destination.  It  is  probable  that  their  function  in 
pathological  conditions  has  not,  in  the  past,  received  the 
attention  it  merits. 

Remarks  on  Retinitis  Pkoliferans. 

It  is  unnecessary  to  enter  into  details  as  to  the  causation 
and  general  pathology  of  Retinitis  Proliferans  in  this  place. 
An  excellent  resume,  with  the  best  recorded  pathological 
examination  of  a  case,  will  be  found  in  a  paper  by  Mr.  Percy 
Flemming  in  the  Transactions  of  the  Oplithalmological 
Society  of  the  United  Kingdom,-^^^  The  crucial  point  in  the 
pathology  of  these  cases  is  the  explanation  of  tlie  wide- 
spread proliferation  and  organisation  which  takes  place,  and 
which  does  not  occur  in  other  cases  of  retinal  hcemorrhage. 
Mr.  Flemming  attributes  this  to  the  "  inflammatory  process 
present  at  the  time  in  the  retina  and  papilla,"  due  to  some 
toxic  agent  {e.g.,  that  of  diabetes,  syphilis,  or  nephritis).  I 
think  the  sequence  is  probably  as  follows.  Some  toxic  con- 
dition leads  to  a  retinal  h^emorrhasje.  If  it  is  situated  in 
the  peripheral  parts  of  the  retina,  or  is  due  to  rupture  of  the 
smaller  vessels  nearer  the  papilla — in  other  words,  if  it  is  a 
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small  ha?morrhage — no  large  proliferation  of  new  tissue  Avill 
result.  A  scar  will  result  from  the  organisation  of  the  clot 
through  the  medium  of  the  scanty  mesoblastic  tissue  of  the 
walls  of  the  smaller  retinal  vessels.  If,  however,  a  large 
haemorrhage  occurs,  it  will  be  in  the  neighbourhood  of  the 
disc,  or  if  caused  by  repeated  haemorrhages  in  slightly  more 
peripheral  parts,  will  yet  invade  the  neighbourhood  of  the 
larger  vessels,  i.e.,  again  the  neighbourhood  of  the  disc.  Now 
it  is  around  the  larger  vessels,  and  par  excellence  upon  the 
disc  tliat  the  main  mass  of  retinal  mesoblastic  tissue  is 
situated.  At  the  papilla  itself,  we  have  not  only  the  walls 
of  the  vessels,  but  also  remnants  of  the  hyaloid  artery  and  a 
ring  of  anastomoses  with  posterior  ciliary  vessels — in  fact, 
the  largest  mass  of  mesoblastic  tissue  found  in  the  walls  of 
the  true  optic  cup.  The  nearer  the  haemorrhage  approaches 
this  point,  and  the  more  widespread  its  traumatic  and  irri- 
tating effects  in  this  immediate  neighbourhood,  the  more 
tissue  will  be  excited  to  reparative  reaction,  and  the  greater 
will  be  the  proliferation  and  organisation.  Hence  the  fact 
that  Eetinitis  Proliferans  invariably  springs  from  the  disc  or 
its  vicinity.  In  the  periphery  there  are  two  factors  acting 
against  such  proliferation  :  first,  the  smallness  of  the  haemor- 
rhage, which,  however,  may  possibly  be  increased  by  repeti- 
tion or  multiplicity  and  confluence ;  second,  and  more  im- 
portant, the  small  amount  of  tissue  which  is  capable  of 
proliferating  and  inducing  organisation. 

Upon  this  hypothesis,  the  toxic  agent  acts  only,  or  at 
any  rate  chiefly,  by  producing  retinal  luTmorrhage,  and  only 
secondarily,  or  not  at  all,  by  producing  an  inflammatory 
process  in  the  retina  and  papilla.  Against  the  latter  hypo- 
tbesis  are  tlie  facts  that  the  relatively  healthy  retina  may 
show  1)0  marked  signs  of  any  such  inflammatory  process  being 
present,  and  that  the  toxic  conditions  so  frequently  present, 
whilst  potent  causes  of  haemorrhage  and  even  of  inflamma- 
tory conditions,  are,  with  the  possible  exception  of  nephritis, 
not  known  to  be  specially  effective  in  leading  to  fibrous  tissue 
prolilerarion. 
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The  experiments  described  in  tin's  pri[)er  were  performed 
in  the  Physiological  laboratory,  University  Collej^e,  London. 
I  desire  to  express  my  thanks  to  Professor  Starling  for  the 
use  of  tlie  laboratory.  The  expenses  were  defrayed  by  a 
lioyal  Society  grant.  The  histology  was  worked  out  in  the 
Pathological  Laboratory,  li.L.O.H. 
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A  CASE  OF   RETINITIS  PiaMENTOSA,  WITH   PATHOLOaiCAL 

REPORT. 

By  W.  T.  Lister,  F.R.C.S. 

I  AM  enabled  to  bring  forward  this  case  of  Retinitis  Pig- 
mentosa owing  to  the  kindness  of  Mr.  Nettleship,  who  both 
gave  me  the  specimens  and  also  supplied  me  with  his  notes 
of  the  case  made  24  years  ago.  We  are  both  greatly 
indebted  to  Dr.  F.  Pritchard  Davies  for  having  sent  the 
specimens  to  Mr.  Nettleship,  after  the  case  had  been  under 
his  care  as  an  inmate  of  the  Kent  County  Asylum  for 
20  years. 

July,  1878.  W.  S.,  male,  set.  38,  came  to  St.  Thomas's 
Hospital  complaining  that  he  had  always  been  "  near  sighted," 
and  had  never  been  able  to  see  in  the  dusk  as  well  as  other 
people. 

His  right  eye  had  begun  to  get  worse  in  1870;  he  had  been 
told  he  had  cataract  in  the  eye ;  and  an  operation  for  artificial 
pupil  had  been  performed  downwards.  His  left  eye  began  to  fail 
in  1876. 

R.V.J.  19;   c.  sp.  -  8D  20/100. 

L.V.  J.  1  with  difficulty  at  4  inches  ;  c.  sp.   -  6  D.  20/70. 

Media. — Posterior  polar  and  cortical  opacity  in  each  lens — 
denser  in  R.  than  L. 

Fundi  — Advanced  Retinitis  Pigmentosa,  with  much  pig- 
ment. The  pigmentation  v.^as  situated  in  a  somewhat  zonular 
area,  extending  in  thinly  scattered  spots  as  far  as  the  disc,  but 
ceased,  to  a  great  extent,  towards  the  periphery.  The  optic 
discs  were  pale ;  the  vessels  were  small ;  there  was  a  myopic 
crescent  and  some  diffuse  myopic  changes  of  the  adjacent 
choroid,  l)ut  no  islands  of  atrophy  of  the  choroid. 

W.  S.  had  had  good  health;  there  was  no  history  of 
syphihs. 

Fniiiily  J lislorij.— Ilk  mother  died  insane,  a3t.  72.  Pie  had 
one  l)rother  who  could  not  sec  in  the  dusk;  one  half-brother  and 
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one  liJilf-sistcr,  both  mentally  defective.  No  consanguinity  of 
his  ancestors  was  known. 

It  was  learnt  from  his  wife,  in  1880,  that  AY.  S.  was  suffering 
from  delusions,  and,  later  in  the  year,  Dr.  F.  Pritchard  Davies, 
Superintendent  of  the  Kent  County  Asylum,  wrote  to  tell 
Mr.  Nettleship  that  W.  S.  was  under  his  care  with  religious 
melancholia. 

In  1900,  Dr.  Davies  again  wrote  to  Mr.  Nettleship,  and 
stated  that  W.  S.,  who  for  some  yeai's  had  been  totally  blind, 
had  just  died,  set.  60,  and  he  kindly  sent  both  globes  for  exami- 
nation. 

Pathologiail  Examination. — Both  globes  had  been  preserved  in 
spirit,  which  had  made  the  tissues,  and  especially  the  retina, 
very  brittle.  Nothing  abnormal  was  noted  before  freezing  and 
opening  the  eyes  by  an  antero-posterior  section  in  one  eye  and 
an  equatorial  section  in  the  other. 

The  anterior  chamber  was  shallow  ;  the  iris  normal ;  the  lens 
opaque  throughout ;  the  vitreous  was  fluid.  Retina  and  choroid 
in  situ,  but  so  intimately  imited  that  separation  of  the  two  was 
impossible. 

The  retina  in  its  posterior  two-thirds  was  deeply  pigmented, 
the  pigmentation  taking  the  form  of  an  irregular  network,  which 
gave  it  a  speckled  appearance.     (Fig.  1,  f.) 

The  anterior  third  of  the  retina  (Fig.  1,  h),  forming  a  zone 
about  7  mm.  in  width,  was  pale  and  unpigmented,  strikingly 
different,  and  sharply  marked  off  from  the  posterior  pigmented 
portion.     (Fig.  1,  c.) 

The  macular  region  appeared  as  an  oval  pale  grey  area ;  the 
pigmentation  here  also  was  much  less  than  in  the  surrounding 
parts.  There  was  a  well-marked  myopic  crescent  on  the  outer 
side  of  each  disc. 

The  retinal  vessels  were  extremely  minute,  but  with  a  magni- 
fying glass  the  main  trunks  could  easily  be  made  out  as  white 
lines  running  over  the  retina,  and,  in  places,  a  very  fine  dark 
line  down  the  centre  of  the  pale  path  could  be  distinguished. 

The  retina  and  choroid,  as  mentioned  above,  were  intimately 
adherent ;  together  they  could  be  separated  from  the  sclerotic 
with  difficulty,  though  in  many  places  they  were  very  adherent. 
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Portions  of  the  combined  retina  and  choroid  were  mounted 
'*  on  the  flat "  (Figs.  1  and  2),  to  show  the  distribution  of  the 
pigment  and  its  relation  to  the  blood-vessels,  and  microscopic 
sections  M-ere  made  of  the — 

(1.)  Lens. 

(2.)  Optic  nerve  and  disc  (longitudinal). 

(3.)  Retina  and  choroid. 

Sections  of  the  lens  show  the  ordinary  cataractous 
changes ;  nothing  distinctive  could  be  made  out  at  the 
posterior  pole. 

Sections  of  the  optic  nerve  and  disc  show  the  nerve  to  be 
more  fibrous  than  usual,  the  septa  being  thicker  than  normal 
and  particularly  well  marked.  (The  specimen  having  been 
preserved  in  spirit,  no  special  stains  were  employed  to  show 
degeneration  of  the  nerve  fibres.) 

The  optic  disc  is  slightly  cupped  and  is  covered  by 
laminated  connective  tissue,  which  is  continued  into  the 
surrounding  retina,  and  takes  the  place  of  the  nerve-fibre 
layer. 

Sections  through  the  retina  show  appearances  similar,  on 
the  whole,  to  those  described  by  previous  observers. 

Only  in  the  parts  close  to  the  disc  and  macula  is  there 
any  trace  of  the  normal  retinal  layers.  In  the  darkly- 
pigmented  area  the  retinal  tissue  is  completely  atrophied,  and 
its  place  is  taken  by  a  loose  connective  tissue. 

Taking,  first,  the  sections  of  the  parts  close  to  the  disc 
and  macula : — 

The  nerve-fihre  layer  shows  no  thickening,  nor  is  there  any 
adventitious  layer  formed  in  the  place  of  the  membrana 
limitans  interna,  as  in  the  specimens  described  by  Leber  and 
Landolt.  The  nerve  fibres  have  been  replaced  by  loose  lami- 
nated connective  tissue,  as  mentioned  above,  which  is 
continuous  with  that  found  on  the  surface  of  the  disc. 

The  (janrjlion  layer  is  well  seen  in  the  macular  region,  but 
tlie  cells  are  not  so  closely  packed  as  normally. 

The  inner  reticular  layer  can  be  distinguished  in  places 
near  the  disc  and  macula. 
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There  is  only  one  mtckar  layer  visible,  and  tliis  is  much 
thinner  than  either  of  the  two  layers  that  are  usually  found. 
(As  there  are  not  two  nuclear  layers  in  any  part,  it  is  im- 
possible to  say  for  certain  whether  this  remaining  layer 
represents  the  outer  or  the  inner  nuclear  layer  or  both  ;  l)ut 
from  its  special  relation  to  the  inner  reticular  layer  and  the 
ganglion  layer,  it  probably  represents  the  inner  nuclear 
layer.) 

The  layer  of  rods  and  coiws  is  altogether  absent.  Its  place 
has  been  taken  by  laminated  fibrous  tissue,  between  the 
layers  of  which  are  seen  numei'ous  oval  nuclei  (Figs,  o  and  -i). 
This  tissue  lies  next  to  the  pigment  epithelium  on  the  outer 
side  and  to  the  nuclear  layer  on  the  inner  side. 

The  pigment  epitheliujn  is  a  well  marked  layer  in  the 
macular  region. 

In  the  sections  through  the  retina  outside  the  central 
area  practically  all  traces  of  the  normal  structure  of  the 
retina  are  lost.  Here  and  there  a  short  line  of  pigment  cells 
at  the  site  of  the  pigment  epithelial  layer  is  seen,  and  again 
somewhat  linear  groups  of  nuclei  resembling  those  in  the 
nuclear  layers  are  found,  but  as  a  whole  the  tissue  represent- 
ing  the  retina  consists  of  connective  tissue,  which  is  loose 
and  reticular  towards  its  inner  aspect,  and  laminated  and 
much  more  dense  towards  its  outer  aspect  (Figs,  o  and  4). 

In  this  connective  tissue  are  embedded  the  blood-vessels. 
These  have  thickened  and  deeply-pigmented  walls,  and  in 
most  the  lumen  is  blocked  (Figs.  3  and  4).  Some  of  the 
vessel  w^alls  have  retained  their  laminated  structure  (V^), 
but  others  have  undergone  hyaline  degeneration,  and  are 
structureless  (Yj). 

There  are  a  few  irregular  excrescences  from  the  choroid 
in  the  outer  part  of  the  connective  tissue ;  these  also  are  pig- 
mented, and  probably  have  been  derived  from  the  lamina 
vitria,  but  this  layer  cannot  be  made  out. 

On  examining  the  portions  of  retina  and  choroid  mounted 
on  the  flat  (Fig.  2),  the  network  of  pigment  is  clearly  seen  ; 
and  when  viewed  under  the  microscope  it  is  evidently  on  a 
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different  level  from  the  choroidal  pigment.  One  sees  at  once 
also  that  the  pigmentation  follows  to  a  great  extent  the 
course  of  vessels,  but  these  vessels  are  neither  the  main 
retinal  trunks,  nor  are  they  capillaries,  but  are  probably 
small  arterioles  from  which  the  capillaries  would  be  given  off. 
I  think  it  is  quite  possible  that  some  of  these  vessels  are  of 
new  formation. 

Here  and  there  more  diffuse  patches  of  pigment  are  seen, 
and  some  of  these  are  probably  the  pigmented  excrescences 
from  the  lamina  vitria. 

The  choroid  is  atrophied,  and  the  chorio-capillaris  layer 
has  disappeared.  But  it  is  a  striking  fact  that  the  choroidal 
vessels  seen  in  the  sections  have  not  got  thickened  walls.  This 
corresponds  with  the  appearance  of  the  choroidal  vessels 
seen  on  the  flat,  which  have  no  irregular  vermicular  course 
as  is  so  commonly  seen  in  cases  of  sclerosis  of  the  choroidal 
vessels. 

Beyond  the  description  of  this  case  I  have  little  to  con- 
tribute to  the  pathology  of  the  disease.  The  changes  found 
in  cases  of  retinitis  pigmentosa,  taken  as  a  whole,  are  con- 
centric atrophy  of  the  retina  with  pigmentation  and  degener- 
ation of  the  retinal  vessels,  associated  with  a  variable  amount 
of  chronic  inflammatory  change. 

Some  hold  that  these  changes  are  brought  about  by 
primary  vascular  disease  either  of  the  retina  or  choroid.  But 
the  concentric  defect  corresponds  with  a  nerve  distribution 
rather  than  a  vascular  distribution,  and  therefore  I  think  we 
must  look  for  a  degeneration  commencing  primarily  in  the 
nervous  tissues  rather  than  in  either  vascular  system. 

There  is  undoubtedly  a  group  of  cases  with  sclerosis  of 
the  choroidal  vessels  and — probably  a  secondary — pigmentary 
degeneration  of  the  retina ;  but  these  cases  must  be  classed 
separately,  for  they  are  often  unsymmetrical  or  even  entirely 
monocular,  whereas  typical  cases  of  retinitis  pigmentosa  are 
symmetrical,  and  no  changes  are  seen  in  the  choroid  or  its 
vessels,  which,  if  present,  would  be  especially  apparent  owing 
to  the  atrophy  of  the  retinal  pigment. 
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Fig.  I. —  Strip  of  retina  and  clioroid  mounted  on  the  flat,     {a),  ciliary  body  ; 

(o),  ora  sorrata ;    (b),  unpigmented  zone  of   the    retina,  showing    the 

choroidal  pigment  and  the  course  of  the  choroidal  vessels ;  (c),  pigmented 

portion  of  the  retina. 
Fio.  2, — Pigmented  portion  of  retina  with  choroid,  mounted  on  the  flat, 

under  higher  ma^ufication.     The  black  pigment  in  the  retina  is  easily 

distinguis^hcd   from   the   paler  choroidal  jiigmcnt.      The  black  retinal 

pigment  is  arranged  (1)  in  lines,  following  the  course  of  blood-vessels, 

and  (2)  in  patches.     The  white  lines  between  the  areas  of  choroidal 

pigment  mark  the  course  of  the  choroidal  vessels. 
Fig.  3. — Section  through  retina   (/•),   choroid   (c),   and  sclerotic  (.?).     The 

retina   is  atrophied,  its  place  being  taken  by  connective  tissue,  which  is 

loosely   arranged   internally   and    laminated    eiternally  ;   between    the 

layers  can  be  seen  numerous  oval  nuclei. 

Embedded  in  the  connective  tissue  are  seen  the  pigmented  vessels  in 

cross-section  (rj,  v-:)),  in  both  of  which  the  lumen  is  blocked,  but  the 

walls  of  (ro)  still  retain  their  laminated  structure. 
Fig.  4. — Also  taken  througli  retina,  choroid,  and  sclerotic  ;  shows  in  the 

main  the  same  points  as  Fig.  3. 

In  addition  (v-^)  is  a  pigmented  vessel  cut  longitudinally,  and  at  (p) 

the  section  passes  through  one  of  the  larger  pigmented  patches  seen  in 

Fig.  2. 
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THE  OPHTHALMIC   ARTERIES    IN    THP]    RABBIT   AND   DOa. 

By  E.  E.  Henderson,  F.R.C.S. 

Ix  any  experiments  on  the  intraocular  circulation  one  of  the 
lower  mammals  must,  as  a  rule,  be  employed.     As  the  dog 
and  rabbit  have  been  the  animals  most  employed  for  tliis. 
purpose,  it  is  of  importance  to  the  experimenter  to  ascertain 
the  anatomy  of  the  orbital  arteries  in  these  animals,  and  so 
note  the  differences  from  tlie  human  type.     For  this  purpose 
six  dogs  and  six  rabbits  have  been  injected  with  plaster  of 
Paris,  and  careful  dissections  made  on  each  side.     As  this 
injection  only  penetrates  to  the  smaller  arteries  the  more 
minute  anatomy  cannot  be  studied  in  this  way.     I  propose, 
in  tliis  note,  only  to  deal  with  the  gross  anatomy. 

The  only  text-book  devoted  to  the  anatomy  of  the  dog 
with  which  I  am  acquainted  is  that  of  EUenberger  and 
Baum.^^^  In  dealing  with  the  point  now  under  discussion 
these  authors  refer  to  the  work  of  Bellarminow,  but  do  not 
oive  the  reference,  and  I  have  been  unable  to  consult  the 
original  paper.  The  standard  authority  for  the  anatomy  of 
the  rabbit  is  Krause.^-^ 

As  is  well  known  the  blood  supply  of  the  eye  as  we 
descend  the  animal  scale  tends  to  be  derived  more  and  more 
from  the  external  carotid.  It  is  therefore  only  to  be  expected 
that  individual  variations  would  be  of  frequent  occurrence. 
I  will  first  briefly  describe  the  results  of  my  dissections,  and 
compare  them  with  the  account  of  the  blood  supply  of  the 
eye,  as  given  by  the  authors  referred  to  above.  The  rabbit, 
as  being  apparently  of  a  somewhat  more  standard  type,  will 
be  taken  first. 

The  common  carotid  in  the  rabbit  gives  off  the  thyroid 
artery  and  the  ascending  pharyngeal.  In  addition,  Krause 
adds  that  the  laryngeal  may  come  from  it.  At  the  level  of 
the  hypoglossal  nerve  tlie  artery  divides  into  the  internal 
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and  external  carotids.  The  former  is  much  the  smaller,  and 
runs  without  branching  to  the  bulla  tympani,  and  enters  the 
skull  by  the  carotid  Ibramen.  It  then  winds  round  the 
lateral  side  of  the  body  of  the  sphenoid  bone,  and  after 
crossing  the  oculo-motor  nerve,  gives  off  the  anterior  com- 
municating and  superior  ophtlialmic  arteries.  It  ends  by 
dividing  into  the  anterior  and  middle  cerebral.  In  four  of 
my  dissections  I  have  been  able  to  trace  a  fine  brancli  of 
communication  between  the  internal  carotid,  as  it  lies  on  the 
side  of  the  body  of  the  sphenoid,  and  the  internal  maxillary 
close  to  the  origin  of  the  inferior  oplithalmic  artery.  The 
external  carotid  orives  from  its  inner  side  the  larvuf^eal, 
lingual,  and  external  maxillary  in  that  order  from  below 
upwards.  The  last-named  artery  gives  off  the  facial.  From 
the  posterior  wall  is  given  off  the  occipital.  A  little  below 
the  neck  of  the  jaw  the  artery  divides  into  the  superficial 
temporal  and  the  internal  maxillary.  The  former  gives  off 
the  transverse  facial  and  the  auricular.  The  internal 
maxillary  runs  deep  t;o  the  internal  pterygoid  behind  the 
lower  jaw.  It  gives  off  the  tympanic,  the  inferior  alveolar, 
some  muscular  branches,  and  the  middle  meningeal.  It  then 
passes  through  the  pterygoid  canal,  and  gives  off  the  inferior 
ophthalmic.  It  ends  by  supplying  a  superior  alveolar 
branch,  and  divides  into  the  infraorbital  and  ptery go-palatine 
arteries. 

So  far  in  my  dissections  the  arrangement  of  the  branches 
of  the  carotid  arteries  are  in  entire  agreement  with  the 
description  given  in  Krause  {loc.  sup.  cit.,  p.  183).  I  liave, 
therefore,  followed  his  nomenclature.  I  now  quote  in  full 
his  description  of  the  oplithalmic  arteries. 

"  The  inferior  ophthalmic  artery  runs  on  the  anterior 
surface  of  the  upper  part  of  the  great  wing  of  the  sphenoid, 
bends  forward  over  the  optic  nerve,  and  reaches  its  anterior 
side.  It  there  anastomoses  with  the  superior  ophthalmic 
artery.  Its  branches  are  as  follows : — 1.  Lacrymal,  which 
appears  through  the  posterior  supraorbital  foramen  as  the 
supraorbital  artery.    2.  frontal,  which  in  the  same  way  goes 
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lhroiig]\  the  anterior  supraorbital  foramen  ;  immediately  after 
its  origin  it  usually  gives  off  the  well-developed  anterior 
ethmoidal  artery,  wliicli  goes  through  the  ethmoidal  foramen 
into  the  nasal  cavity.  3.  Muscular  branches  to  the  eye 
muscles. 

"  The  superior  ophthalmic  artery  is  but  little  developed. 
It  runs  forward  to  the  optic  foramen,  and  goes  through  tliis 
on  the  under  and  lateral  side  of  the  optic  nerve  into  the 
orbit,  winds  under  the  nerve  to  its  anterior  side,  and  anasto- 
moses with  the  inferior  ophthalmic  artery.  It  gives  off  the 
ciliary  arteries  and  the  central  artery  of  the  retina."  {Loc. 
sup.  cit,  pp.  18o,  186.) 

In  two  of  the  dissections  I  have  been  unable  to  trace  any 
anastomosis  between  the  two  ophthalmic  arteries  in  the 
situation  here  described.  In  both  these  cases  the  anasto- 
motic branch  between  the  internal  carotid  and  the  internal 
maxillary  was  present.  In  two  others  this  anastomotic 
branch  was  also  present,  and  in  these  the  superior  ophthal- 
mic artery  was  very  small. 

In  the  dog  the  carotid  artery  gives  off  as  its  first  branch 
a  thyroid  artery.  This  in  all  the  dissections  has  been  the 
superior,  but  Ellenberger  and  Baum  say  that  occasionally 
the  inferior  thyroid  may  also  arise  from  the  common  carotid 
immediately  after  its  origin.  A  muscular  branch  to  the 
sternomastoid  usually  arises  at  about  the  same  level  as  the 
thyroid.  A  little  higher  the  ascending  pharyngeal  and  the 
laryngeal  arise.  The  artery  now  divides  into  the  internal 
and  external  carotids.  The  internal  carotid  is  always  the 
first  postero-external  branch.  It  takes  origin  just  at  the  level 
of  the  hypoglossal  nerve.  It  is  most  easily  reached  in  the 
living  animal  by  retracting  the  common  carotid  outwards  and 
tracing  up  its  inner  side.  There  is  always  present  an  en- 
largement close  to  its  origin,  which  may  possibly  represent  a 
carotid  gland.  The  artery  runs  straight  up  with  the  vagus 
to  tlie  bulla,  and  enters  the  skull  through  the  carotid  foramen. 
It  gives  no  branches  in  the  neck.  The  external  corotid  gives 
as  its  fii-st  branch  on  the  outer  side  the  occii)ital.    This  artery 
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arises  close  to  the  internal  carotid,  and  is  of  about  tlie  same 
size.  In  the  living  animal  it  may  readily  be  mistaken  for  it. 
It  is  somewhat  more  superficial  in  origin,  and  will  usually  be 
found  to  give  an  anterior  branch  soon  after  its  origin.  Tlie 
next  branch  and  one  of  the  largest  is  the  lingual.  Then 
comes  the  external  maxillary,  from  which  is  derived  the 
facial.  The  artery  then  breaks  up  into  the  superficial  tem- 
poral, auricular,  and  internal  maxillary  arteries.  The  internal 
maxillary  winds  round  tlie  maxillary  joint  over  the  India, 
enters  the  pterygoid  canal,  and  ends  after  leaving  this  by 
dividing  into  the  infraorbital  and  palatine  branches.  Its 
branches  may  be  divided  into  two  sets,  those  given  off  before 
it  enters  the  pterygoid  canal,  and  those  given  off  after  it 
leaves  it.  The  first  set  comprise  the  middle  meningeal,  the 
deep  temporals,  the  inferior  alveolar,  and  the  muscular.  The 
second  set  comprise  a  further  set  of  muscular  branches  and 
the  inferior  ophthalmic. 

Up  to  the  point  of  origin  of  the  ophthalmic  arteries  tlie 
dissections  have  corresponded  with  the  description  of  Ellen- 
berger  and  Baum,  whose  nomenclature  I  have  followed.  As 
some  differences  of  detail  ha^'e  been  noticed  in  the  orimn  and 
communications  of  the  ophthalmic  arteries,  it  seems  advisable 
to  give  their  account  in  greater  detail. 

"  The  ophthalmic  artery  springs  from  the  internal  maxillary 
after  it  has  left  the  pterygoid  canal,  and  next  runs  between  the 
periorbita  and  the  temporal  muscle,  and  further  in  on  the  orbi- 
tal part  of  the  frontal  bone  on  the  outer  side  of  the  periorbita 
to  the  ethmoidal  foramen.  Through  this  it  runs  into  the  skull 
as  the  ethmoidal  artery.  Shortly  after  its  origin  it,  or  one  of 
its  muscular  branches,  gives  an  anastomotic  branch,  which 
goes  to  the  internal  carotid.  This,  according  to  Bellarminow, 
who  calls  it  the  internal  ophthalmic  artery,  gives  off  the 
central  artery  of  the  retina.  The  ophthalmic  artery  has  the 
following  branches  : — 

"  1.  Two  muscular  branches  for  the  eye  muscles,  from  one 
of  which  the  rectus  lateralis  and  superior,  the  periorbita 
orbital  fat  and  tear  glands  are  chiefly  supplied  ;  from  the 


264  THE    OniTHALMIC   AETERIES 

other  the  rectus  medialis  and  inferior  and  tlie  obliquus 
lateralis.  Both  often  arise  from  a  common  stem.  They 
anastomose  with  the  frontal  artery  and  the  malar  branch. 
From  tliem  small  branches  run  to  the  bulb  and  perforate  the 
sclera  as  the  anterior  ciliary  arteries. 

"  2.  The  lacrymal  artery,  which  accompanied  by  the  nerve 
of  tlie  same  name  runs  on  the  rectus  lateralis,  and  divides 
into  branches  to  the  lacrymal  gland  and  upper  lid. 

"  3.  The  frontal  artery.  This  runs  laterally  on  the  superior 
rectus,  and  supplies  this  muscle,  the  rectus  medialis,  the 
obliquus  lateralis,  the  orbital  fat,  and  the  periorbita,  and 
reaches  to  the  upper  lid  and  lateral  canthus,  where  it  anasto- 
moses with  the  superficial  temporal. 

"  4.  The  posterior  ciliary  arteries — two  arteries  which 
accompa.ny  the  optic  nerve  and  l^y  anastomotic  branches 
form  a  network  on  it.  At  the  entrance  of  the  nerve  into 
the  bulb  the  two  arteries  form  a  ring  on  the  sclera.  From 
this  ring  on  each  side  spring  one  long  posterior  ciliary  and 
numerous  short  posterior  ciliary  arteries. 

"  5.  The  posterior  ethmoidal  artery.  This  runs  into  the 
skull  through  the  posterior  ethmoidal  foramen,  and  then 
divides  into  two  branches.  These  o^ive  off  the  anterior 
meningeal  arteries,  which  anastomose  with  the  arteries  of 
the  corpus  callosum.  They  then  leave  the  skull  through  the 
anterior  ethmoidal  foramen,  and  anastomose  with  the  palatine 
and  septal  arteries."     {Loc.  sup.  cit.,  p.  186.) 

In  addition  to  this  description  there  is  given  in  small 
print,  after  the  chapter  dealing  with  the  eye,  the  following 
account  of  Bellarminow's  description  of  the  ojDhthalmic 
arteries.  "  Bellarminow  describes  an  external  ophthalmic 
artery  which  rises  from  the  internal  maxillary  artery  and 
an  internal  ophtlialmic  artery  from  the  internal  carotid — (it 
is  this  wliich  we  have  described  as  the  ramus  anastomoticus). 
The  latter,  much  tlie  smaller,  gives  off  the  central  artery  of 
the  retina.  The  former,  running  nasalwards,  divides  into 
the  medial  iris  artery,  and  a  branch  which,  after  reinforce- 
ment by  one  from  the  internal  ophthalmic  artery,  becomes  the 
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lateral  iris  artoiy.  Forward  in  tlio  choroid  is  formed  an 
arterial  ring,  which  is  supplied  by  both  iris  arteries  directly 
and  indirectly  througli  the  mediation  of  the  circulus  iridis 
major,  as  well  as  by  the  choroidal  arteries.  From  this 
branches  are  sent  to  the  ciliary  body  and  choroid." 

In  none  of  my  dissections  has  this  arrangement  been 
exactly  followed.  In  all  of  them  the  anastomotic  branch 
from  the  internal  carotid  has  entered  the  internal  maxillary 
immediately  before  the  origin  of  the  inferior  ophthalmic 
artery,  and  this  latter  has  in  all  been  represented  by  two 
separate  branches.  In  consideration  of  the  conditions  found 
in  the  rabbit  it  is  wiser  to  adhere  to  the  terms  superior  and 
inferior,  although  Bellarminow's  division  into  internal  and 
external  has  the  advantage  of  indicating  their  source  from 
the  internal  and  external  carotids  respectively.  In  only 
half  the  dissections  has  there  been  present  a  superior 
ophthalmic  artery  arising  from  the  ramus  anastomoticus. 
In  the  remaining  half  tliis  artery  has  been  derived  from  the 
internal  carotid  after  the  main  trunk  has  left  the  internal 
carotid,  and  has  entered  the  orbit  through  the  optic  foramen. 
The  anastomotic  branch  is  always  of  very  fair  size,  and 
arising  immediately  after  the  internal  carotid  has  reached 
the  cavernous  sinus,  passes  through  the  fissura  orbi talis  below 
the  first  division  of  the  fifth  nerve.  In  two  dogs  a  large 
meningeal  branch  has  arisen  from  the  ramus  anastomoticus  on 
both  sides.  This  branch  has  apparently  taken  in  these  cases 
the  place  of  the  middle  meningeal. 

If  the  anastomotic  branch  always  supplied  the  interior 
of  the  eye  it  is  certainly  of  sufficient  size  to  maintain  the 
circulation,  and,  as  blood  reaches  it  equally  from  the  internal 
maxillary  and  internal  carotid,  it  is  probable  that  the  supply 
to  the  eye  would  not  suffer  from  the  loss  of  only  one  of  these 
sources.  This,  liowever,  as  has  been  shown,  is  not  invariably 
the  case.  But  in  those  cases  in  which  the  ciliary  arteries 
and  the  central  artery  of  the  retina  have  been  derived  from 
a  superior  ophthalmic  artery  arising  from  the  internal  carotid, 
a  free  anastomosis  has  always  been  present  between  this 
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superior  ophthalmic  artery  and  one  of  tlie  branches  of  tlie 
inferior  ophthahnic  artery.  It  is  then,  even  in  these  cases, 
anatomically  possible  for  the  intraocular  circulation  to  be 
maintained  in  the  absence  of  one  or  other  of  the  ophthalmic 
arteries. 

In  man  a  very  different  supply  obtains.  The  anasto- 
moses between  branches  of  the  ophthalmic  artery  and  those 
of  the  external  carotid  are  both  few  and  far  between.  I 
will  briefly  enumerate  them,  taking  as  authority  Quain's 
Text-book  of  Anatomy.*^^^ 

The  branches  of  the  human  ophthalmic  artery  with 
their  anastomoses  are  there  enumerated  as  follows  {loc.  sup. 
cit,  p.  408)  :— 

1.  The  central  artery  of  the  retina  usually  arises  in 
common  with  the  internal  ciliary  trunk,  sometimes  with  the 
external.     No  anastomoses. 

2.  Ciliary  arteries :  A,  posterior  from  ophthalmic ;  B, 
anterior  from  muscular  and  lacrymal.  The  former  have  no 
anastomoses,  and  the  latter  no  direct  one. 

3.  Lacrymal.  This  anastomoses  with  the  anterior  deep, 
temporal,  and  transverse  facial,  and  through  the  outer  end  of 
tlie  sphenoidal  fissure  with  the  middle  meningeal. 

4.  Eecurrent  branch  to  anastomose  with  internal  carotid. 

5.  Muscular  branches.  Some  anastomoses  between  the 
infraorbital  and  these  branches  must  take  place  in  the  sub- 
stance of  the  inferior  oblique,  but  are  not  directly  mentioned. 

6.  Supraorbital.  This  anastomoses  with  superficial 
temporal. 

7.  Anterior  and  posterior  ethmoidal.  No  anastomoses 
given. 

8.  Talpeljrals.     No  anastomosis  given. 

9.  Nasals.     Anastomose  witli  facial. 

1  0.  Frontals.     No  anastomosis  given. 

'j'he  following  variations  are  also  enumerated.  The  oph- 
tlialmic  artery  may  enter  the  orbit  through  the  sphenoidal 
fissure.  The  lacrymal  artery  not  infrequently,  and,  in  rare 
cases,  a  large  part,  or  even  the  wliole  of  the  ophthalmic  artery 
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itself,  arises  from  the  niiddlo  meningeal.  The  lacrymal 
artery  may  also  be  reinforced  by  the  anterior  deep  temporal 
artery.  The  oplithalmic  artery  lias  been  seen  to  give  od'  the 
middle  meningeal. 

Fr.  j\Ieyer/*^  in  discussing  a  case  in  wliicli  an  aljnormal 
course  of  the  branches  of  the  ophthalmic  artery  led  to  free 
arterial  bleeding,  and  in  whicli  a  subsequent  post-mortem 
examination  showed  that  the  lacrymal  and  frontal  arteries 
were  derived  by  a  common  stem  from  the  middle  meningeal, 
sums  up  the  literature  of  the  subject  and  enumerates  the 
possible  varieties.  There  is,  however,  no  mention  made  of 
the  morphology.  In  view  of  the  conditions  found  in  the 
animals  now  under  discussion,  the  occasional  origin  of  the 
ophthalmic  artery,  or  of  some  of  its  branches,  from  the  middle 
meningeal,  may  be  of  morphological  importance. 

Note  on  the  Venous  Eeturn  of  the  Blood  from  the 

Eye  in  the  Dog. 

The  blood  from  the  interior  of  the  eye  is  mainly  carried 
ofl'  by  the  vorticose  veins,  a  small  quantity  also  escaping 
through  the  anterior  ciliary  veins  and  the  central  vein  of  the 
retina.  The  vorticose  veins  are  generally  four  in  number, 
which  ultimately  unite  to  form  two  main  trunks.  The 
inferior  and  external  one  joins  the  ophthalmo-cerebrai  or 
inferior  ophthalmic  vein.  The  superior  and  mesial  trunk 
runs  into  the  cerebro-facial  or  superior  ophthalmic  vein. 
The  tw^o  ophthalmic  veins  communicate  with  each  other  in 
tlie  back  part  of  the  orbit  and  run  into  the  cavernous  sinus. 
The  inferior  one  usually  also  communicates  with  the  tribu- 
taries of  the  internal  maxillary  vein.  Both  veins  receive 
numerous  tributaries  from  all  the  structures  in  the  orbit. 
The  superior  vein  at  the  inner  canthus  joins  the  nasal  veins 
and  becomes  the  superficial  facial.  The  inferior  vein  runs 
under  the  external  wall  of  the  orbit,  and  at  the  anterior 
border  of  tlie  masseter  joins  the  superficial  facial  to  form  the 
common  facial  trunk.     It  receives  muscular  branches  from 
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the  temporal  and  massetev,  and  communicates  with  the 
internal  maxillary.  After  the  common  facial  has  received 
the  lingual  it  is  known  as  the  external  maxillary,  and  this 
vein  is  joined  by  the  internal  maxillary  to  form  the  external 
jugular.  Soon  after  its  formation  this  vein  sends  a  large 
communicatino:  branch  across  the  middle  line  to  its  fellow  of 
the  opposite  side,  and  terminates  by  joining  the  internal 
jugular  near  the  first  rib.  The  blood  from  the  cerebral 
sinuses  is  mainly  carried  off  by  three  veins,  the  external  and 
internal  jugulars  and  the  vertebral.  Of  these  three  the  latter 
is  said  to  be  the  more  important.  The  two  former  vary 
reciprocally.  The  external  being  in  most  cases  the  largest. 
The  internal  jugular  has  a  large  communication  with  the 
vertebral  vein  immediately  after  its  exit  from  the  skull.  A 
coarse  injection,  such  as  plaster  of  Paris,  if  injected  into  the 
external  jugular  vein,  fails  to  reach  the  facial  owing  to  the 
valves.  There  does  not,  however,  appear  to  be  anything  to 
prevent  it  reaching  the  cerebral  sinuses,  and  so  the  ophthal- 
mic veins.  If  it  is  desired  to  make  an  injection  of  the  facial 
veins,  it  is  best  to  employ  hot  gelatine  and  inject  through  the 
carotid  artery.  The  accompanying  diagram  will  serve  to 
show  how  extremely  free  the  venous  outflow  from  the  eyeball 
really  is. 

Eeferences. 

(1.)  Ellenbeeger  and  Baum.     Anatomie  des  Hundes.     Berlin,  1891. 
(2.)  Krause,     Die  Anatomie  des  Kaninchens.     Leipzig,  1868. 
(3.)  QuAiN.     Text-book  of  Anatomy,  vol.  ii,  pt.  2,  p.  408. 
( 1.)  Fb.  Meyer.      Zur   Anatomie   der   Orbitalarterien.     Morphologisclios 
Jahrbuch,  pt.  12,  1887. 
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Fig.  1. —  Scheme  of  the  carotid  arteries  in  the  rabbit : — A,  common  carotid 
artery;  B,  thyroid  artery;  E,  laryngeal  artery;  F,  ascending  pharyn- 
geal artery  ;  G-.  internal  carotid  artery ;  H,  occipital  artery  ;  I,  lingual 
artery;  J,  external  maxillary  artery;  K,  internal  maxillary  artery; 
L,  transverse  facial  artery  ;  M,  superficial  temporal  artery  ;  N,  auricular 
artery.  Hypoglossal  nerve.  1,  placed  on  the  bulla  tympani ;  2,  on  the 
lower  jaw. 


Fig.  2. — Scheme  of  the  internal  maxillary  and  ophthalmic  arteries  of  the 
rabbit : — A,  external  carotid  artery  ;  B,  tympanic  artery  ;  C,  superior 
alveolar  artery ;  Gr,  internal  carotid  artery ;  K,  internal  maxillary 
artery ;  M,  superficial  temporal  artery ;  N,  auricular  artery ;  O, 
inferior  alveolar  artery  ;  P,  muscular  arteries ;  Q,  middle  meningeal 
artery;  R,  ramus  anastomoticus  ;  T,  ethmoidal  artery;  U,  lacrymal 
artery  ;  V,  frontal  artery;  W,  superior  ophthalmic  artery;  X,  inferior 
ophthalmic  artery;  Y,  infraorbital  artery;  Z,  pterygopalatine  artery. 
1,  placed  on  the  pterygoid  canal. 
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Figs.  G,  7,  ai.d  8.— Tluse  represent  yarialions  in  the  orbital  arteries  in  the 
dog: — G,  infernal  carotid;  K,  internal  maxillary  artery;  Q,  middle 
meningeal  artery;  E,  ramus  anastomoticiis;  W,  superior  ophthalmic 
artery;  X,  inferior  ophthalmic  arter  T,  ethmoidal  artery;  U, 
lacrymal  artery  :  Y,  frontal  artery. 
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Fig.  9.  — Sclieme  of  tlie  external  jugular  and  ophtlialinic  veins  in  the  dog  ; 
the  eyeball,  margin  of  the  orbit,  and  masseter  have  been  removed : — 
A,  external  jugular  vein  ;  B,  communication  to  external  jugular  of  the 
opposite  side ;  C,  lingual ;  I),  common  facial ;  E,  deep  facial ;  F, 
superficial  facial ;  Gr,  internal  maxillary  ;  IT,  auricular  ;  I,  to  lateral 
sinus  ;  J,  inferior  ophtlialmic  or  ophthalmo-cerebral  vein  ;  K,  superior 
ophthalmic  or  cerebro-facial  vein;  L,  to  cavernous  sinus;  M,  lo 
infraorbital  vein  ;  N,  vorticose  veins.  1  is  placed  on  the  inferior 
maxilla;  2,  on  the  floor  of  the  orbit ;  3,  on  the  ear. 
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ON    THE     KELATIONS     BETWEEN     INTRAOCULAR    TENSION 
AND   THE  GENERAL  BLOOD-PRESSURE. 

By  J.  Herbert  Parsons,  F.R.C.S.,  and  Thomas  Snowball, 

M.B.,  Ch.B.  (Aberd.). 

(From  the  Physiological  Laboratory,  University  College,  London.) 

In  bringing  forward  these  experiments,  we  do  not  propose  to 
discuss  the  results  obtained  by  earlier  observers,  as  many  of 
these  are  contradictory,  owing  to  faulty  methods  and  other 
causes.  Our  experiments  most  accurately  conform  to  those 
of  von  Schulten*  and  Bellarminow,t  although,  as  will  be 
seen  later,  the  method  they  employed  is  open  to  criticism. 

Method. 

About  40  experiments  have  been  performed — upon  dogs 
and  a  few  cats.  The  animals  were  anaesthetised  with 
morphia  and  A.C.E.  mixture :  in  most  cases  they  were  also 
curarised.  The  blood-pressure  was  usually  taken  from  the 
femoral  artery,  occasionally  from  the  carotid  on  the  opposite 
side  to  the  eye  which  was  being  observed. 

The  apparatus  used  for  the  measurement  of  the  intra- 
ocular tension  consisted  of  a  cannula  (A),  a  fine-bored  glass 
tube  (B),  a  manometer,  and  a  pressure  bottle  (Fig.  1).  The 
cannula  (A)  is  a  modified  form*of  Leber's  intraocular  pres- 
sure cannula,  and  is  the  same  as  that  used  by  Starling  and 
Pfl tiger  for  determining  the  rate  of  flow  of  the  aqueous 
secretion.  It  consists  of  a  gilt  hollow  needle,  having  two 
small  lateral  openings  at  a  and  h  upon  opposite  sides  near 
the  pointed  end,  which  is  also  open.  This  ensures  free  com- 
munication with  the  interior  of  the  eye.  The  distal  end,  c, 
is  closed  by  a  plug,  which  can  be  replaced  by  a  straight  wire 

*  V.  Schulten,  Arch.  f.  Ophth.,  vol.  xxx,  part  3,  p.  1,  1884. 
t  Bellarniinovp,  Pfliiger's  Archiv.,  vol.  xxxii,  1886;  Annnles  d'Oculistique 
vol.  xcvii,  p.  181. 
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for  cleaniua:  out  anv  clot  or  other  obstruction.  A  side  tube, 
d,  near  the  distal  end,  leads  off  to  the  manometer  by  means 
of  two  line-bored  glass  tubes,  e  and  B,  connected  by  india- 
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rubber  joints.  TJie  tube  c  is  not  essential,  but  is  inserted  for 
convenience.  The  flexible  joints  allow  a  limited  amount  of 
mobility  for  the  necessary  manipulations  ;  they  are  made  as 
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little  elastic  as  possible  by  bringing  the  glass  tubes  nearly 
into  apposition,  and  using  thick-walled  pressure  tubing  for 
the  junctions.  A  glass  T-tubo  connects  1>  with  the  mano- 
meter and  the  pressure  bottle. 

The  manometer  used  for  ol)taining  graphic  records  was 
either  a  Hurthle  manometer,  provided  with  a  thin  rubber 
membrane,  or  an  ordinary  Marey  tambour,  about  twice  the 
diameter  of  the  Hurthle,  with  a  rather  thicker  membrane. 
In  most  of  the  experiments  only  qualitative  changes  were 
observed,  so  that  it  was  unnecessary  to  calibrate  the  mano- 
meter. In  a  few  cases  in  which  absolute  measurements 
were  taken,  it  was  simpler  and  more  accurate  to  use  a  fine- 
bored  mercury  manometer. 

In  many  of  the  earlier  experiments  wdiich  were  per- 
formed by  one  of  us  (J.  H.  P.),  the  cannula  was  inserted 
into  the  vitreous  chamber  of  the  eye.  When  this  method 
worked  well,  it  gave  as  conclusive  results  as  in  the  later 
experiments,  in  which  the  cannula  was  inserted  into  the 
anterior  chamber.  The  former  method,  however,  is  not  so 
reliable  as  the  latter,  owing  to  the  consistency  of  the 
vitreous,  which  often  prevents  a  free  to-and-fro  movement  in 
the  cannula,  and  may  cause  a  valvular  effect.  It  is  of 
interest  as  demonstrating  the  identity  of  the  results  obtained 
from  the  two  chambers,  but  those  obtained  from  the  anterior 
chamber  are  generally  the  more  reliable.  Hence  it  was  con- 
sidered advisable  to  repeat  the  experiments  of  v.  Schulten 
and  Bellarminow,  in  which  the  cannula  was  placed  in  the 
vitreous. 

A  further  modification  of  all  previous  experiments  was 
also  introduced.  It  has  been  considered  essential  that  no 
fluid  should  either  leave  the  eye  or  enter  it  when  the 
cannula  is  inserted.  It  is,  however,  quite  impossible  to 
accurately  foretell  the  intraocular  pressure  before  inserting 
the  cannula.  In  our  experiments,  the  whole  apparatus  was 
filled  with  normal  saline  solution ;  the  pressure  bottle  was 
raised  to  about  the  pressure  anticipated,  and  the  cannula  was 
introduced  whilst  the  fluid  was  flowing  from  it.     It  is  very 
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important  that  the  cannula  be  perfectly  sharp  and  smooth, 
so  that  it  may  be  pushed  across  the  anterior  chamber  very 
quickly,  otherwise  the  aqueous  escapes,  and  the  iris  and  lens 
are  wounded  and  block  the  apertures  in  the  cannula.  Imme- 
diately after  the  cannula  is  inserted,  an  air  bubble  is  let  into 
the  tube  B.  The  pressure  bottle  is  then  raised  or  lowered 
according  to  the  movements  of  the  bubble.  In  a  few- 
minutes  it  assumes  a  mean  position,  varying  only  in  accord- 
ance to  the  transmitted  cardiac  and  respiratory  waves. 

Results. 

In  determining  the  effects  of  changes  in  the  general 
blood-pressure,  it  is  first  necessary  to  eliminate  other  possible 
sources  of  variation  in  the  intraocular  tension.  Of  these,  the 
most  important  are  the  effects  of  contraction  of  the  extrinsic 
and  intrinsic  muscles  of  the  eye.  The  former  consist  of  two 
groups — the  striated  and  the  unstriated.  Contraction  of  the 
extrinsic  striped  muscles,  closure  of  the  lids,  &c.,  produce 
marked  changes  in  the  intraocular  tension.  It  is  therefore 
necessary  to  fully  curarise  the  animal.  The  extrinsic  un- 
striped  muscles  have  been  found  to  be  without  effect  in  the 
dog,  though  they  are  a  source  of  error,  as  will  be  mentioned 
later,  in  the  cat.  Movements  of  the  intrinsic  muscles  of  the 
eye  produce  no  effect  upon  the  intraocular  pressure ;  or,  if 
any,  it  is  too  slight  to  be  manifested  by  the  methods 
employed.  Thus  the  effects  obtained  in  various  ways  with 
and  without  complete  paralysis  of  the  iris  and  ciliary  muscle 
by  atropin  are  identical. 

Cervical  Sympathetic. — Stimulation  of  the  peripheral  end 
of  the  cervical  sympathetic  was  investigated  in  the  cat.  It 
was  invariably  followed  by  a  considerable  rise  in  intraocular 
pressure,  irrespective  of  any  change  in  the  general  blood- 
])ressure.  This  confirms  the  results  obtained  by  Adamiik. 
V.  Hippel,  and  Griinhagen,  &c.  It  is  not  due,  however,  to 
vascular  changes  occurring  in  the  eye.  It  is  not  due  to 
movements  of  the  iris,  since  it  occurs  after  prolonged  instil- 
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liition  of  atropin  previous  to  the  operation,  and  also  after 
large  intravenous  injections  of  atropin,  sufficient  to  aljolish 
inhibition  of  the  heart  on  strong  stimulation  of  the  vagi. 
It  was  finally  proved  not  to  be  due  to  vascular  changes, 
since  it  occurred  for  a  considerable  period  after  the  death  of 
a  curarised  cat,  and  is  therefore  undoubtedly  due  to  pressure 
exerted  upon  the  globe  by  the  contraction  of  unstriped 
muscle  contained  in  the  orbit  and  innervated  by  the  cervical 
sympathetic.  It  is  therefore  impossible  to  demonstrate  by 
this  method  any  changes  in  the  intraocular  vessels  by  stimu- 
lation of  the  cervical  sympathetic.  This  fact  vitiates  all 
Bellarminow's  results,  which  were  obtained  from  cats. 

Vth  Cranial  Nerir. — Stimulation  of  the  peripheral  end 
of  the  Vth  nerve  has  been  without  effect,  except  when  a 
simultaneous  rise  of  blood-pressure  occurred,  probably  from 
spread  of  current  to  meningeal  sensory  nerves,  still  con- 
nected with  the  brain.  The  manometer  is  probably  not 
sensitive  enough  to  record  the  variation  due  to  local  dilata- 
tion, if  this  occur. 

Changes  in  the  Blood  Supply  of  the  Eye. — In  lower  mam- 
mals (dog,  cat,  &c.)  the  intraocular  blood  supply  is  derived 
almost  entirely  from  the  internal  maxillary  artery,  which 
forms  the  termination  of  the  external  carotid.*  In  the  dog, 
there  is  a  large  anastomotic  branch  from  the  internal 
carotid  within  the  skull,  which  usually  joins  the  internal 
maxillary  just  before  the  ophthalmic  artery  or  arteries 
are  given  off.  Tying  the  external  carotid,  therefore,  cuts 
off  the  main  blood  supply  to  the  eye.  In  spite  of  the 
slight  rise  in  general  blood-pressure  which  this  operation 
causes,  there  is  invariably  a  well-marked  fall  in  intraocular 
tension.  Ligature  of  the  internal  carotid,  which  is  mucli 
smaller  than  the  external,  causes  no  change  in  intraocular 
tension  if  the  external  is  still  patent.  If  the  external  carotiil 
is  tied,  although  the  intraocular  tension  falls,  and  remains 
subnormal  for  a  considerable  period,  the  eye  is  still  well 
supplied  with  blood,  through  the  internal,  by  its  anastomotic 

*    I'ide  Henderson,  ante  p.  2f)0. 
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branch,  and  through  circle  of  Willis ;  so  that  changes  in  the 
general  blood-pressure  still  affect  the  eye. 

Ligature  of  the  common  carotid  of  the  opposite  side 
causes  no  effect. 

Changes  in  General  Blood-Pressure. — The  intraocular  ten- 
sion responds  passively  to  all  variations  in  the  general 
))lood-pressure.  This  is  tlie  case  also  if  the  external  carotid 
is  tied,  or  if  the  skull  is  freely  laid  open. 


Fig.   2.— Dog.     Morphia,    A.C.E.   and    curare.      Femoral   blood-pressure. 
Compression  of  thoracic  aorta.     Time  in  10  sec.  intervals. 
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The  respiratory  and  cardiac  oscillations  are  usually 
clearly  represented  upon  the  air  bubble  in  the  tube  B:  they 
are  not  recorded  by  the  manometer.     The  general  curve  of 


Fig.  3. — Deg.  Morphia,  A.C.E,  and  curare.  E.  carotid  pressure;  L.  intra- 
ocular pressure.  Traube-Hering  curves  :  stimulation  of  vase- motor 
centre. 


the  blood-pressure  is  reproduced  by  the  intraocular  mano- 
meter, but, I  as   it   were,  damped.      There  is  a  short  latent 
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period  (1 — 2  sec),  the  changes  are  slower,   and  the  curve 
flatter. 

The  blood-pressure   has    been  varied    by  the   following 

means. 

(a)  Mechanical. — Kise  of  blood-pressure  in  the  anterior 
part  of  the  body  has  been  brought  about  by  compression  of 
the  abdominal  or  thoracic  aorta.  It  is  accompanied  by  a 
passive  rise  of  intraocular  tension. 

(b)  Stimulation  of  Nerves. — Stimulation  of  the  central 
end  of  sensory  and  mixed  nerves  {e.g.,  sciatic)  causes  rise  in 
both.  The  central  end  of  the  vagus  has  always  given  us  a 
pressor  effect,  accompanied  by  rise  in  eye-tension.  Cardiac 
inhibition  through  the  peripheral  end  of  the  vagus  causes 
a  sharp  fall  in  intraocular  pressure.  The  rise  in  blood - 
pressure  by  stimulation  of  the  vaso-motor  centre,  peripheral 
cut  end  of  cervical  cord,  or  splanchnic  nerves,  causes 
the  usual  passive  effect.  Traube-Hering  curves  are  accurately 
reproduced. 

(c)  Drufjs. — Adrenalin,  nicotin,  strychnin,  pilocarpi n, 
quinin,  amyl  nitrite  and  large  doses  of  chloroform  give 
results  in  accordance  with  their  effects  upon  the  blood- 
pressure.  It  may  be  noted  that  pilocarpin  apparently  has 
no  specific  secretory  effect.  We  have  not  been  able  to  obtain 
any  local  vaso-constrictor  effect  by  injecting  adrenalin  into 
the  common  carotid  artery. 

{d)  Asphyxia. — The  rise  in  blood-pressure  due  to  asphyxia 
is  accompanied  by  a  corresponding  rise  in  intraocular  ten- 
sion, which  continues  during  the  fall  in  blood-pressure. 
This  is  doubtless  due  to  the  obstruction  to  the  return  of 
venous  blood  to  the  heart  in  this  stage. 

{e)  Death. — The  normal  intraocular  pressure  of  the  dog 
varies  from  20  to  30  mm.  Hg.  After  death  it  gradually  and 
very  slowly  falls  to  zero. 

We  have  done  some  exp>eriments  in  which  the  intra- 
cranial pressure  has  been  raised  by  various  means.  If  air  is 
l»uniped  into  tlie  cranium,  the  animal  soon  dies  froni  absorp- 
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Fig.  4.— Dog.  Morphia,  A.C.E.  and  curare.  Femoral  blood-pressure; 
external  carotid  tied.  1  minim  of  5  per  cent,  solution  of  nicotin 
injected  into  femoral  vein.     Time  in  10  sec.  intervals. 
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tioii  of  air  into  the  circulation.  Under  these  circumstances 
the  intraocular  pressure'rises  enormously,  owing  to  the  same 
cause  as  in  the  later  stages  of  asphyxia,  but  the  effect  is 
much  more  marked. 


Remarks. 

In  interpreting  the  results  obtained  by  the  manometric 
method  upon  the  eye,  we  have  to  consider — apart  from  the 
accuracy  of  the  method  itself~(l)  the  elasticity  of  the  coats 
of  the  eyeball,  (2)  vaso-motor  changes,  (3)  the  secretion  of 
intraocular  fluid. 

Koster  Gzn,*  experimenting  upon  excised  eyes,  showed 
that,  under  low  pressures,  up  to  100  mm.  Hg,  the  energy  is 
expended  in  altering  the  shape  of  the  eye,  so  that  it  tends  to 
assume  a  splierical  form ;  whilst  it  is  only  under  pressures 
above  100  mm.  Hg,  that  the  elasticity  of  the  sclerotic  be- 
comes the  essential  factor.  Hence  for  the  comparatively 
small  variations  at  low  pressures  now  under  consideration, 
we  may  ignore  the  elasticity  of  the  sclerotic. 

As  regards  the  secretion  of  intraocular  fluid,  Starling  and 
Pfliiger  have  shown  in  some  experiments  which  will  be 
published  shortly,  that  the  secretion  follows  the  physical 
laws  of  filtration.  In  any  case,  it  is  improbable  that  active 
secretion  is  so  rapid  as  to  affect  much  the  intraocular  tension 
during  the  comparatively  rapid  changes  brought  about  in 
these  experiments. 

Consequently,  the  variations  observed  may  be  regarded 
as  due  to  [changes  in  the  volume  of  the  intraocular  blood- 
vessels:  even  if  slight  changes  in  secretory  activity  occur 
they  will  be  in  the  same  direction,  constriction  of  arterioles 
being  associated  with  diminished,  and  dilatation  with  increased 
secretion.  The  evidence  of  active  vaso-motor  changes  in  the 
eye  have  hitherto  depended  entirely  upon  ophthalmoscopic 


•  Xosler  Gzn,  Arch,  f,  Ophth.,  vol.  xli,  part  2,  p.  141,  1895;  vol.  Hi 
part  3,  p.  102,  1901. 
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observations,  which  are  open  to  grave  doubt.  We  have  oui- 
selves  failed  to  demonstrate  such  cluinges  by  the  present 
method  ;  but  the  experiments  afford  ample  evidence  of  pns- 
sive  vascular  changes. 

The  expenses  of  this  research  were  defrayed  by  a  lioyal 
Society  grant. 
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METASTATIC    CAKCINOMA   OF   THE   CHOROID. 

By  J.  Herbert  Parsons,  Curator. 

The  following  are  the  detailed  clinical  and  pathological 
notes  of  the  case  of  metastatic  carcinoma  of  the  choroid 
referred  to  by  Mr.  Holmes  Spicer  on  p.  235  of  the  Transac- 
tions of  the  Ophthalmological  Society  of  the  United  King- 
dom, vol.  xxii,  1  002  : — 

The  patient  was  a  lady,  aet.  37,  unmarried.  Her  right  breast 
was  removed  in  1899  for  scirrhus,  a  large  area  of  skin  and  some 
axillary  glands  having  been  taken  away  at  the  operation.  The 
patient  enjoyed  good  health  afterwards  until  May  14th,  1902, 
when  she  consulted  Mr.  John  Couper  on  account  of  dimness  of 
vision  in  the  L.  eye,  noticed  a  few  days  previously.  V.  in  this 
eye,  after  correction  of  slight  hypermetropic  astigmatism  = 
bare  6/9,  J  1  slowly,     R.  V.  corrected  =  6/4,  J  1. 

L.  OphthaliiiOHcopic  Examination. — Media  clear  =  growth  clearly 
seen  as  an  opaque  detachment  up  and  in  from  the  disc.  Some 
of  the  adjoining  retina  below  was  detached  in  broadish  folds, 
and  had  remained  more  or  less  transparent,  as  did  the  fluid 
Ijetween  it  and  the  choroid.  There  was  nowhere  any  trace  of 
haemorrhage  visible. 

Later  on  the  same  day  a  consultation  was  held  with 
Mr.  Howard  Marsh,  and  on  the  following  day  with  Mr.  Holmes 
Spicer. 

The  eye  was  enucleated  on  May  16th,  1902. 

[I  am  indebted  for  the  clinical  notes  and  permission  to 
puljlish  the  case  to  Messrs.  John  Couper  and  Holmes 
Spicer.] 

Pathological  Examination. — The  eye  was  placed  in  10  per 
cent,  formol  immediately  after  excision.  After  a  few  days  it 
was  frozen,  and  bisected  sagittally  with  a  slight  inclination  down 
and  out. 

Marroscopir  E.iyjiniiiation. — Cornea,  a.c,  iris  and  lens  normal. 
Retina  detached  widely  below,  with    albuminous  coagulum  in 
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the  sub-retinal  space.  Above  it  is  still  in  apposition  to  the 
growth.  Choroid  shows  large  thin  whitish  growth,  extending 
forwards  from  the  disc  to  the  equator.  It  is  barely  2  mm.  thick 
in  its  thickest  part,  which  is  near  the  front.  It  extends  over  a 
large  area  of  the  choroid. 

Microscojnr  E.mminafion. — Cornea,  a.c,  iris  and  lens  normal. 
The  retina  is  detached  widely  below,  but  is  adherent  to  the 
growth,  except  over  its  peripheral  half,  where  it  is  detached. 
(The  latter  may  be  an  artefact.)  The  growth  extends  widely 
over  the  lower  side,  starting  from  the  edge  of  the  disc.  There 
is  also  a  patch,  4  mm.  broad  by  1  mm.  thick  in  the  thickest  part, 
situated  above  the  disc.  It  also  invades  the  lower  part  of  the 
nerve,  extending  for  about  1  mm.   behind  the  lamina  cribrosa. 

(i'ig.  1.) 

The  growth  consists  of  spheroidal  epithelial  cells,  many  of 
which  have  dropped  out,  whilst  many  others  appear  vacuolated. 
They  have  an  alveolar  arrangement,,  and  there  is  no  stroma 
between  the  individual  cells.  The  alveoli  form  spaces  bounded 
by  the  separated  fibres  of  the  choroid.  At  the  anterior  edge 
the  phalanx  of  columns  of  the  growth  advancing  between  the 
planes  of  the  choroidal  stroma  is  particularly  striking  (Fig.  2). 
Minute  outlying  nodules  are  seen,  few  in  number,  in  the 
sclerotic. 

The  growth  is  a  glandular  carcinoma.  It  contains  less 
fibrous  tissue  than  the  primary  scirrhus  contained  (presuming 
it  to  have  been  a  typical  example).  This  is  not  unfrequent  in 
metastases. 

Kemakks. 

This  is  a  typical  metastatic  carcinoma  of  the  choroid 
derived  from  a  primary  growth  iu  the  most  common  situa- 
tion. 

In  the  discussion  upon  Mr.  Hocklifte's  case  (Trans. 
Ophth.  Soc,  vol.  xxii,  p.  236,  1902),  Dr.  Hill  Griffith  called 
attention  to  the  flatness  of  these  tumours  as  compared  with 
primary  sarcomata  of  the  choroid.  Mr.  Devereux  Marshall 
remarked  that  "  sarcomata,  if  seen  early  enough,  were 
doubtless   flat."      I    do    not    think    that    this    statement   is 
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generally  true,  if  by  ''  Hatness "  we  understand  a  large 
ditierence  between  length  and  tliickness.  This  is  universal 
in  metastatic  carcinomata  of  the  choroid  at  all  stages  of 
their  growtli.  It  is  only  rarely  the  case  in  sarcomata,  such 
growths  having  been  described  in  German  ophthalmic  litera- 
ture as  "  Fliichensarcome."  They  are  extremely  rare — only 
one  example  having  besn  recorded  in  the  pathological  reports 
of  this  hospital.  They  are  allied  to  the  Annular  Sarcomata 
("  Eingsarcome  ")  of  the  ciliary  body,  an  infiltrating  type 
of  growth,  of  which  I  am  describing  a  good  example  in  a 
forthcoming  number  of  Graefe's  Archiv  fiir  Ophthalmologic. 
The  ordinary  primary  sarcoma  of  the  choroid,  even  from 
the  earliest  stages  observed  in  typical  examples,  is  lenticular 
in  shape,  and  therefore  cannot  be  accurately  described  as 
flat. 

The  shape  of  these  tumours  is  more  important  than 
might  appear  at  first  sight,  since  it  indicates  fundamental 
differences  of  origin  and  growth.  The  ordinary  primary 
sarcoma  starts  in  the  actual  stroma  cells  of  the  choroid 
itself.  Following  the  laws  of  growth,  the  cells  proliferate 
in  the  directions  of  least  resistance.  Since  the  growth 
commences  in  the  actual  tissues  themselves,  the  resistance 
is  equal  in  all  directions  at  first,  so  that  at  this  stage  we 
might  expect  the  tumour  to  be  spherical ;  such  an  early 
stage,  however,  has  never  been  described.  Soon  the  greater 
resistance  on  the  side  of  the  sclerotic  makes  itself  felt,  the 
advance  is  less  in  this  direction,  whilst  equal  in  other 
directions :  hence  the  tumour  becomes  roughly  elliptical, 
growing  twice  as  fast  laterally  as  in  thickness.  This  mode 
of  advance  continues  until  the  membrana  vitrea  is  burst 
through,  which  results  from  equable  stretching  rather  than 
i'rom  any  localised  attack  by  the  growth  upon  any  one  spot. 
At  tlie  hole  in  Bruch's  membrane,  which  is  necessarily  central 
as  to  the  surface  of  the  tumour,  resistance  is  greatly  relieved  ; 
proliferation  becomes  most  active  in  this  direction,  and  a 
new  focus  is  established  in  the  sub-retinal  space.  Here 
again  resistances  are  equalised,  growth  proceeds  equally  in 
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all  directions,  and  the  very  characteristic  gloljular  head  of 
the  tumour  is  formed,  connected  witli  tlie  main  mass  by  a 
short  neck  at  the  level  of  Bruch's  membrane. 

The  commencement  and  se(j[uence  are  quite  different  in 
the  case  of  metastatic  carcinomata  of  the  choroid.  Metas- 
tasis here  can  only  occur  through  the  blood-vessels,  since  it 
is  inconceivable  that  deposits  can  be  brought  from  the 
breast,  for  example,  by  way  of  lymphatics.  Tiie  frequent 
affection  of  both  eyes  is  almost  conclusive  as  to  a  blood- 
vascular  origin.  The  earliest  focus  must  be  of  the  nature  of 
an  embolus,  probably  in  the  finer  arterioles  of  the  choroid, 
The  vessel  affected  is  blocked,  the  cancer  cells  proliferate, 
and  burst  through,  or  replace  the  walls  of  the  vessel.  They 
are  now  situated  in  the  lymph-spaces  in  the  choroid,  which 
lie  directly  outside  the  blood-vessels.  Hence  they  lie 
hetvjeen  the  planes  of  the  choroidal  stroma.  We  know  from 
the  frequent  cases  of  detachment  of  the  posterior  part  of  the 
ciliary  body,  that  traction  readily  draws  the  planes  of  the 
stroma  of  the  uveal  tract  apart,  and  that  those  which  offer 
greatest  resistance  and  persist  longest  are  those  which  are 
more  or  less  concentric  with  the  curvuture  of  the  globe, 
those  transverse  or  oblique  to  this  direction  being  relatively 
feeble.  The  sanae  is  shown  in  the  further  growth  of  metas- 
tatic deposits.  Lying  as  the  cells  now  do  between  these 
concentric  planes,  the  directions  of  least  resistance  are  along 
them ;  hence  most  of  the  growth  is  lateral,  a  minimum 
increase  of  thickness  taking  place.  The  appearances  shown 
in  Pig.  '2  are,  to  my  mind,  most  striking,  and  afford  over- 
whelming evidence  of  the  accuracy  of  this  view  as  to  the 
mode  of  growth.  Whether  the  same  explanation  applies  to 
the  rare  "  Fliichensarcome  "  or  not,  the  scantiness  of  the 
material  makes  it  difficult  to  decide. 

Of  course,  it  is  to  be  understood  that  these  descriptions 
apply  to  the  essential  tendencies  of  growth  in  the  given 
cases.  These  tendencies  are  often  modified  in  detail,  e.g., 
by  proximity  to  a  vorticose  vein,  so  that<  a  new  path  of 
diminislied  resistance  is  open  to  the  growth.     Such  modifi- 
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cations  are  usually  obvious  in  individual  cases,  and  do  not 
affect  the  general  statements  made  above. 

Since  the  publication  of  Mr.  Devereux  Marshall's  excellent 
pajier  on  "  IMetastatic  Carcinoma  of  the  Eyeball "  in  an 
earlier   number   of    these  Eeports  (vol.   xiv,  pt.   3,  p.  415, 


No. 
of 

Author. 

Where  published. 

Sex. 

Age. 

E.  or  L. 

Y.  and  T. 

case. 
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25 

Samelsolin 

Berlin  klin.  Woch.,  1891 

F. 

43 

L. 

26 

De  Scliweinitz  . . 

Trans.  Amer.  Ophth,  See, 
1898,  p.  313 

F. 

40 

E. 

y  =  fingers 
at  2  ft. 
Tn. 

27 

De  Schweinitz  . . 

Ditto           

F. 

43 

L. 

y  =  10/200 

28 

Yon  Micliel 

International       Congress, 
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F. 

— 

Tn 

29 

Rowan    . . 

Trans.  Ophth.  Soc.  U.K., 
1899 

M. 

55 

L. 

— 

80 

Lagrange 

Tumeurs  de  I'oeil,  vol.  i, 
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F. 

48 

E. 

T  +  1 
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Lagrange 
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— 

E. 

— 
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RocklifFe 
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F. 

46 

L. 
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Tn. 

■A'A 

Parsr-DJi  . . 

Present  paper 

F. 

37 

E. 
L. 

Y  =  6/6    .. 
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V  =  6/9.    . . 
Tn. 
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1897),  8  fresh  cases  have  ii(tw  licen  imhlishod  ;  aiul  another 
earlier  case,  wliicli  ]\Ir.  Marshall  missed,  l)riiii,^s  the  total 
iniinl)er  of  cases  up  to  IV.),  41  eyes  heiiiL,'  affected. 

The    followiiii;-   tahle    supplements    I\[r.    IMaisliairs,   and 
hrings  it  up  to  date  : — 


Piit1iolo£;ical  examination 
of  eyeball. 

Seat  of 
primary 
growth. 

Seat  of  secondary 

deposits  otiier  than 

eye,  and  result  of 

post-mortem,  if 

obtained. 

Duration 

of  life 
after  eye 
was  first 
affected. 

1 

Remarks. 

Flat  tumour  extending  over 



No  autopsy. 

dise,  invading  noive.     Ex- 
traoccidar  tumour  also 

Flat  tumour,  extending  over 
macular   region    nearly    to 

L.  breast 

?  Intracranial   and 
spinal. 

equator 

Flat  tumour,  extending  over 
macular  region,   with    red 
spots 

L.  breast 

" 

^■~ 

Clinical  only. 

Flat  tumour  over  temporal 
side 

Breast. 

Flat    tumour,  covering  pos- 
terior pole 

Lung. 

Flat    tumour     over     whole 
temporal    and    half   nasal 
areas,  with  growth  at  outer 
part  of  iris  and  in  a.e. 

Inti-a-     and     Extra  -  ocular 

tumours.         Intra-,      pig- 
mented anteriorly  ;  extra-, 
quite  white.     '  Undoubted 
carcinoma.' 

Flat  tumour  over  f  fundus, 
extending  to   ciliary   body 
one  side  ;  O.N.  involved. 

Not  examined 

K.  breast       . . 

Pleurisy.    Tumour 
in  R.  groin. 

No  autopsy 

9  months. 

Clinical  only. 

Flat   tumour    from    disc  to 
equator,  up  and  in  ;  small 
down  and  out ;    O.N.   in- 
volved 

R.  breast. 
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TWO   CASES   OF   GUMMA   OF   THE   CILIARY  BODY. 
By  J.  Herbert  Parsons,  Curator. 

Cases  of  gumma  of  the  ciliary  body  rarely  become  avail- 
able for  pathological  examination.  I  have  had  the  unusual 
opportunity  of  examining  three  very  severe,  apparently 
uncomplicated  cases,  recently.  One  of  these  is  reported  by 
Mr.  Morton  and  myself  in  the  last  volume  of  the  Transac- 
tions of  tlie  Ophthalmological  Society  (vol.  xxii,  p.  266, 
Plate  xxii,  Fig.  2).  It  was  removed  from  the  cadaver.  Tlie 
other  two  are  recorded  here ;  the  disorganisation  of  the  eyes 
was  so  great,  and  the  pain  so  severe  that  it  was  considered 
advisable  to  excise  them. 

Case  I. 

T.  H.,  male,  a^t.  64. 

3.vii.02.  History  of  primary  sore  3  months  ago.  Scaly 
papular  rash  on  forehead,  rupial  on  body. 

L.  eye.     Chemosis  :  cornea  hazy  ;  iritis,  posterior  synechia?. 

17.vii.02.  Lymph  in  a.  c.  ;  blood  in  substance  of  cornea; 
sclerotic  bulged  in  two  places  below  cornea  by  ?  gumma. 

24.vii.02.     L.  V.  -  bare  p.  1.,  projection  bad. 

30.vii.02.  Yellowish  projection  from  sclerotic  in  ciliary 
region  Ijelow  ;  exudation  in  lower  part  of  a.  c. 

Pathological  Examination. — The  eye  was  hardened  in 
10  per  cent,  formol,  frozen,  and  bisected  in  a  sagittal  plane. 

Mnrromrpic  Exainination. — Cornea — surface  rough,  looks  l)lood- 
stained.  A.  c— full  of  exudate  and  blood.  Sclera — perforated 
below  by  inHaniniatory  mass,  continuous  with  the  ciliary  body, 
and  communicating  with  a.  c.  ;  the  mass  is  5  mm.  thick  in 
thickest  pait  (Fig.  1).  Lens — cataractous.  Vitreous — filled 
with  white  filaments  which  radiate  from  the  optic  disc  and  also 
fi-om  the  guniTjia.     IJetinal  and  choroid  ///  xifu. 

Mirr(/.<r(/jnr  Erdiiiiiudlun.  — Cornea  —  epithelium  iircgular, 
somewhat  fpdematoiis  ;  Bowman's  memljrane  intact;  siibstantia 
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propria  slightly  infiltrated,  especially  at  pcri})liery  ;  Desccmet's 
membrane  intact,  endothelium  mostly  disappeared,  the  memlmme 
being  covered  with  red  corpuscles  and  exudate.  A.  c. — full  of 
fibrinous  coagulum  containing  leucocytes  and  led  corpuscles ; 
the  upper  angle  is  blocked  with  fibrin  and  cells,  canal  of  Schlemm 
being  ojDen;  lower  angle  is  full  of  fibrin,  &c.,  continuous  with 
iris  tissue  and  ciliary  body.  Iris — much  inflamed,  swollen  and 
infiltrated  throughout,  especially  below,  where  it  is  filled  with 
fibrin  and  inflammatory  products,  which  are  continuous  with 
those  in  the  a.  c. ;  retinal  pigment  epithelium  layer  enormously 
thickened,  especially  below.  Posterior  chamber — full  of  fibrinous 
exudate.  Ciliary  body — inflamed  and  infiltrated  with  round 
cells  above ;  below  it  is  the  seat  of  a  necrosing  granuloma,  almost 
identical  in  every  respect  with  that  described  by  me  in  Trans. 
Ophth.  Soc.  U.  K.,  vol.  xxii,  p.  266  (with  Plate  xxii.  Fig.  2). 
There  is  the  same  massing  of  inflammatory  products  of  the  same 
tvpe,  without  giant-cells,  accompanied  by  extensive  necrosis  and 
destruction  of  the  sclerotic.  Vitreous — pervaded  Ijy  fibrinous 
inflammatory  products,  which  especially  surround  the  ciliary 
processes,  the  latter  being  almost  depigmented.  Lens — it  is 
doubtful  if  the  capsule  is  intact ;  cortical  fibres  are  vacuolated ; 
nucleus  normal.  Retina — much  infiltrated  and  disorganised, 
the  layers  being  differentiated  with  difficult}'.  Choroid — con- 
gested and  inflamed. 

Case  II. 

C.  G.,  female,  set.  25.  L.  eye  quite  normal  6  weeks  ago; 
then  became  watery  and  slightly  bloodshot.  There  was  pain  in 
the  side  of  the  face.  Three  weeks  ago  the  inflammation  in- 
creased, and  the  vision  rapidly  failed.  The  "staphyloma"  was 
first  noticed  a  week  ago.  The  patient  has  been  losing  flesh  for 
6  weeks  ;  no  history  of  syphilis. 

R.  eye.  Cornea  clear.  A.  c.  good.  Iris  and  pupil  normal. 
Fundus  normal.     V  =  6/5.     Tn. 

L.  eye.  Intense  injection.  "  Staphyloma "  below  cornea, 
containing  ciliary  body ;  sclerotic  thinned  here.  Cornea  hazy. 
A.  c.  shallow.  Iris  discoloured;  pupil  blocked,  margin  bound 
down  to  lens.  No  red  reflex.  V  =  hand  shadows,  projection 
bad.     T  slightly  less  than  R. 
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On  the  following  day  the  L.  T  =  -2,  and  it  was  noticed 
that  the  corresponding  pie-auricular  gland  was  swollen. 

The  eye  was  excised  5  days  after  first  note. 

Pathological  Examination. — The  eye  was  hardened  in 
10  per  cent,  formol,  frozen,  and  bisected  in  a  sagittal  plane. 

Macroscopic  Examination. — Cornea  hazy.  A.  c.  of  unequal 
depth ;  deeper  below  where  the  iris  is  retracted,  shallow  above, 
where  the  angle  is  blocked  hy  adhesion  of  the  iris  to  the  back  of 
the  cornea  for  .3  mm.  Iris — pupil  very  small,  blocked ;  ring 
synechia;  iris  bombe  above;  in  a  condition  of  total  posterior 
synechia  below.  Lens,  in  situ.  Ciliary  body — much  thickened 
]>elow ;  covered  internally  by  dense  white  exudate,  which 
stretches  out  into  the  vitreous ;  there  is  a  brownish  swelling 
outside  in  the  situation  of  the  "  staphylomatous "  condition : 
greatest  thickness  =  4*5  mm.  (Fig.  2).  Vitreous — full  of 
exudates.     Retina  and  choroid — in  situ. 

Microscopic  Examination. — Cornea — epithelium  and  Bowman's 
membrane  intact  and  normal;  substantia  propria  slightly  in- 
filtrated throughout ;  Descemet's  membrane  normal  above.  A.  c. 
— ujoper  angle  blocked  by  adhesion  of  iris  to  cornea  for  3  mm.  ; 
lower  angle  widely  open  where  the  gumma  invades  a.  c.  Iris — 
intensely  congested  and  inflamed  throughout ;  l^ombe  above — 
there  are  small  dense  aggregations  of  mononuclear  leucocytes  at 
the  periphery  in  this  j^art,  and  both  the  i^etinal  and  uveal  pig- 
ment are  much  disturbed  and  have  proliferated;  adherent  to 
lens  over  whole  area  below,  with  the  intervention  in  places  of 
leucocytes  and  low  developed  fibrous  tissue.  Ciliary  body — 
congested  above,  and  slightly  detached  in  posterior  part,  where 
there  is  an  albuminous  coagulum  in  the  subciliary  space.  Below 
it  is  the  seat  of  a  necrosing  granuloma,  which  has  broken 
through  into  the  a.  c.  in  front,  and  into  the  vitreous  internally, 
so  that  it  is  in  contact  with  the  lens  just  in  front  of  the  equator. 
The  ciliary  processes  are  entirely  disorganised,  and  are  only 
i-epresented  by  irregular  wavy  lines  of  persistent  retinal  pig- 
ment cells.  The  main  mass  is  made  up  of  badly  staining  leuco- 
cytes, which  have  run  together  into  an  albuminous  mass,  in 
which  faint  lemnants  of  nuclei,  red  blood  corpuscles,  shreds  of 
fibrous  tissue  and  pigment  granules  can  be  seen.  There  are  no 
giant-cells,  and  there  is  no  effort  towards  repair.     The  sclerotic 
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has  been  destroyed  for  3  mm.,  the  lamella}  at  its  termination 
being  spread  out,  and  separated  from  one  another  by  leucocytes. 
The  external  mass,  which  looked  brown  macroscopically,  consists 
of  intensely  inflamed  episcleral  tissue.  The  blood-vessels  are 
widely  dilated  and  crammed  with  red  corpuscles ;  the  stroma  is 
densely  packed  with  mononuclear  leucocytes.  Lens — capsule 
intact ;  the  central  part  is  homogeneous.  Vitreous — full  of 
fibrinous  exudates,  especially  below  ;  the  interstices  of  the  net- 
work are  filled  with  leucocytes  of  various  kinds,  but  mainly 
polymorphonuclear.  Retina — inflamed  everywhere ;  much  in- 
filtrated with  round  cells,  especially  near  the  gumma  ;  the  vessels 
are  all  widely  dilated,  full  of  red  corpuscles,  and  surrounded  by 
dense  leucocytic  infiltration ;  rods  and  cones  disorganised  every- 
where, except  near  posterior  pole  ;  nuclear  layers  retain  a  quasi- 
normal  appearance.  Choroid — much  congested  and  inflamed  : 
there  is  a  small  haemorrhage  below,  just  behind  the  gumma. 
Optic  disc — swollen  and  infiltrated.     Optic  nerve — looks  normal. 

liEMARKS. 

The  subject  of  gumma  of  the  ciliary  body  was  briefly 
discussed  in  the  paper  in  the  Transactions  of  the  Opbthal- 
mological  Society,  with  a  review  and  Ijibliograpby  of  the 
literature.  There  is  little  to  add  here  other  than  to  sav  that 
these  cases  support  the  conclusions  arrived  at  there,  especially 
as  regards  the  microscopic  identity  of  the  so-called  "  papillo- 
mata  "  (i.e.,  condylomata)  with  gummata  of  the  ciliary  body, 
and  also  as  regards  the  absence  of  grant-cells  in  these 
syphilitic  granulomata  in  this  region.  The  diagnosis  of 
syphilis  is  undoubted  in  Case  I,  though  more  stiess  is  to  be 
laid  upon  the  rash  than  the  history.  Continental  authors 
(e.g.,  Ostwalt)  would  almost  certainly  class  this  as  a  condyloma, 
in  spite  of  the  fact  that  it  is  essentially  identical  micro- 
scopically with  the  gumma  recorded  in  the  Transactions. 
Whether  they  would  class  Case  II  with  the  condylomata  or 
gummata  is  uncertain,  and,  as  we  have  seen,  quite  immaterial. 
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A   NOTE    ON   THE    USE   OF    HAAB'S   MAGNET. 

By  William  Lang. 

When  a  foreign  l)ody  lias  been  drawn  forward  from  the 
vitreous  clianiber  in  the  usual  manner,  by  Haab's  magnet, 
it  may  become  entangled  in  the  iris,  and  remain  in  the 
posterior  chamber,  instead  of  passing  through  the  pupil  to 
the  back  of  the  cornea,  where  it  can  drop  into  the  bottom  of 
the  anterior  chamber  when  the  current  is  cut  off'. 

When  the  fragment  is  in  the  anterior  chamber,  it  can  be 
removed  through  a  cojiieal  section  without  disturbing  the 
iris,  l)ut  as  long  as  it  is  in  tlie  posterior  chamber,  its  direct 
extraction  has  necessitated  the  tearing  througli  or  cutting 
away  of  a  piece  of  the  iris.  To  avoid  this,  I  have  used  the 
following  plan : — As  soon  as  the  foreign  body,  attracted  by 
the  magnet,  is  seen  to  be  lifting  the  iris  forwards,  the 
current  is  cut  off  and  the  patient  is  placed  on  the  operating- 
table,  whicli  is  raised  to  a  height  convenient  to  the  surgeon. 
The  speculum  is  introduced  and  a  transverse  puncture  3  or 
4  mm.  wide  is  made  midway  betw^een  the  centre  and  the 
periphery  of  the  cornea  at  a  point  opposite  to  the  situation 
of  the  foreign  body.  If  the  broad  needle  is  held  with  its 
blade  in  the  same  plane  as  the  iris,  the  section  can  be  made 
and  the  needle  withdrawn  without  loss  of  aqueous.  A  steel 
spatula,  made  for  me  by  Weiss,  in  the  form  of  a  spud,  but 
with  a  rounded  end,  is  passed  between  the  lips  of  the  corneal 
section  across  the  anterior  chamber,  through  the  pupil  and 
between  the  iris  and  the  anterior  lens  capsule. 

An  assistant  now  connects  the  base  of  the  spatula,  by 
means  of -a  few  strands  of  soft  iron'wire,  twisted  into  a  rope,: 
with*  Haab's  magnet,- which  is  brought  close  to  the  patient's 
eye ;  the  spatula  is  then  withdrawn  with  the  foreign  body 
adhering  to  its  end.  In  this  way  Haab's  magnet  is  made  to 
do,  in  a  more  convenient  manner,   the  work   of  the  small 
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iiiagiiet ;  the  iris  is  not  luiiised,  loin  or  cut,  Jind  with  reiisoii- 
able  care,  the  lense  capsule  is  not  daiuaf^ecl. 

The  fiexil)le  rope  of  very  fine  iron  wire,  consisting  of 
about  twenty  strands  12  inches  in  length,  is  connected  l)y 
means  of  a  clamp  with  the  magnet.  If  the  iron  wire  is 
kept  in  a  l)ottle  of  absolute  alcohol,  it  remains  bright  and 
free  from  rust. 
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I.  SOME  REMAEKS  ON  THE  USE  OF  MALLORY'S  PHOSPHO- 
TUNGSTIC  ACID  H.^MATOXYLIN,  AND  A  NOTE  ON  THE 
MUSCULUS  PAPILLAE  OPTICI  OF  NIKOLAI. 

By  Frederick  Herman  Verhoeff,  A.M.,  M.D.,  Pathologist, 
Massachusetts  Charitable  Eye  and  Ear  Infirmary ;  Assis- 
tant Ophthalmic  Surgeon,  Carney  Hospital,  Boston,  U.S.A. 

Phosphotungstic  acid  hsematoxylin  was  brought  forward 
by  Mallory*  as  a  differential  stain  for  the  neuroglia  of  the 
central  nervous  system,  for  which  purpose  it  is  probably 
unexcelled.  During  the  past  three  years  the  writer  has 
made  extensive  use  of  it  in  staining  sections  of  the  eye,  and 
has  found  it  of  great  value,  not  alone  for  neuroglia,  but  for 
other  tissues  as  well.  It  was  found,  however,  that  the 
method  of  fixation,  recommended  by  Mallory  for  the  central 
nervous  system,  was  of  little  service  for  the'  neuroglia  of 
the  eye,  and  that  in  the  case  of  other  tissues  the  results 
obtained  varied  with  the  method  of  fixation  employed.  The 
stain  itself,  as  given  by  Mallory,  is  as  follows : — 

Ha?matoxylin   . .  . .  ,. .  . .  . .      01 

Water ..  ..80 

10  per  cent,  aqueous  solution  of  phospho- 
tungstic acid  (Merck)      . .  . .  .       20 
Peroxide  of  hydrogen  (U.S.P.)            . .          . .         2 

*  Journal  of  Experimental  Medicine,  1897,  p.  532;  ihid.^  1900.  p.  15. 
VOL.  XV.  X 
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"  Dissolve  the  hsematoxylin  in  a  little  water  by  the  aid 
of  heat  and  add  it,  after  cooling,  to  the  rest  of  the  water 
and  the  acid.  The  solution  keeps  perfectly  and  can  be  used 
repeatedly." 

This  solution,  even  when  used  alone,  gives  excellent 
results,  but,  according  to  Mallory,  these  are  not  permanent, 
and  he,  therefore,  advises  the  use  of  an  alcoholic  solution  of 
ferric  chloride  to  fix  the  stain.  The  latter  solution  removes 
the  pink  colour  from  the  connective  tissue,  or,  if  the  staining 
solution  is  old,  converts  it  into  a  brown  colour.  The  con- 
nective tissue,  however,  may  be  readily  stained  again  by 
acid  fuchsin  alone  or  by  van  Gieson's  stain.  In  fact,  the 
writer  has  found  this  the  best  method  of  using  van  Gieson's 
stain  for  tissues  fixed  in  Zenker's  fluid  or  alcohol.  The 
method  of  staining  sections  is  given  below.  Lugol's  solution, 
followed  by  alcohol,  is,  of  course,  to  be  used  only  for 
specimens  fixed  in  Zenker's  fluid.  If  the  sections  are 
overstained,  the  excess  of  stain  can  be  removed  by  prolonging 
the  treatment  with  the  ferric  chloride  solution : 

(1)  Lugol's  solution,  5  minutes. 

(2)  95  per  cent,  alcohol  until  yellow  colour  is  removed. 

(3)  Water  (to  remove  alcohol). 

(4)  Phosphotungstic  acid  hiematoxylin,  24  hours  or 
longer. 

(5)  Wash  quickly  in  water. 

(6)  30  per  cent,  alcoholic  solution  of  ferric  chloride, 
5  minutes. 

(7)  Wash  in  two  or  three  clianges  of  water. 

(8)  2  per  cent,  acid  fuchsin  or  van  Gieson's  stain, 
5  minutes  or  longer. 

(9)  95  per  cent,  alcohol,  two  changes. 

(10)  01.  origanum  cretici. 

(11)  Xylol  balsam. 

As  just  stated,  the  method  of  fixation  recommended  by 
Mallory  does  not  give  successful  results  in  the  case  of  the 
eye.  The  fixation  methods  found  most  useful  by  the  writer 
arc  as  follows ; — 
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(1)  Fonaaldchyclc  4  Per  Cr/nt.,  Four  Days  or  Loiujer. — 
Sometimes  this  gives  beautiful  results  with  the  neuroglia  of 
the  optic  nerve  and  retina,  but  more  often  that  of  tlie 
latter  fails  to  strain.  Why  Muller's  fibres  should  stain 
intensely  in  some  specimens  and  remain  colourless  in  others 
that  have  been  subjected  to  the  same  treatment,  is  difficult 
to  understand.  A  striking  as  well  as  a  constant  staining 
reaction  after  this  method,  however,  is  exhibited  by  the  rods 
and  cones,  the  inner  limbs  of  wdiich  always  take  a  strong 
blue  colour,  while  the  outer  limbs  usually  do  not  stain. 
Not  infrequently  the  nuclei  and  fibrils  of  the  rods  and  cones 
also  stain  intensely.  This  produces  a  remarkable  differentia- 
tion between  the  outer  and  inner  nuclear  layers,  the  latter 
remaining  unstained.  The  contrast  between  the  two  layers 
may  be  further  heightened  by  staining  24  hours  in  lithium 
carmine  after  differentiating  in  the  ferric  chloride  solution. 
The  elements  of  the  internal  nuclear  layer  then  take  the 
carmine  stain.  In  some  specimens  only  portions  of  the 
retina  show  this  differentiation.  It  seems  to  occur  juost 
often  in  cases  of  separation  of  the  retina  or  choroiditis, 
where,  of  course,  the  nourishment  furnished  the  retina  by 
the  choriocapillaris  is  interfered  with,  but  it  also  occurs  in 
apparently  normal  retinae.  The  condition  is  present  also 
in  the  retina  of  the  guinea  pig  and  in  that  of  the  frog.  In 
the  one  specimen  of  the  retina  of  a  rabbit,  upon  which  the 
stain  was  tried,  neither  of  the  two  nuclear  layers  took  the 
stain,  but  the  rods  and  cones  were  stained  as  in  the  human 
retina. 

These  staining  reactions  seem  to  show  very  conclusively 
that  the  rods  and  cones,  as  well  as  their  nuclei  and  fibrils, 
differ  essentially  from  the  bipolar  cells  of  the  retina;  It  is 
not  safe,  however,  to  conclude  that  they  are  similar  in  nature 
to  neuroglia.  Under  any  circumstances  phosphotungstic 
acid  haimotOKylin  is  not  such  a  strictly  differential  stain  as 
to  prove  that  any  substance  coloured  by  it  is  neuroglia.  It 
is  differential,  however,  in  the  sense  that  it  distinguishes 
neuroglia  fibrils  (not  cells)  from  all  other  fibrils  for  which 
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they  are  likely  to  be  mistaken.  More  than  this  cannot  be 
expected  of  any  so-called  differential  stain. 

Formaldehyde  fixation  also  gives  other  interesting  results 
witli  this  stain.  It  is  the  best  method  for  demonstrating 
fibrin,  for  although  fibrin  itself  stains  after  the  other  methods 
of  fixation,  by  this  method  it  is  brought  out  in  sharper  con- 
trast with  the  surrounding  tissue.  The  nuclei  of  normal 
tissues  generally  stain  feebly  oi*  not  at  all  This  is  tlie  case 
also  with  the  nuclei  and  cells  of  glioma  retina3.  Sarcoma 
cells  as  a  rule  stain  deeply,  the  nucleoli  and  nuclear  mem- 
branes being  especially  well  brought  out.  The  nucleoli 
stain  perfectly  black,  and  in  some  cases  are  the  only  parts 
of  the  cell  to  take  the  stain.  The  nuclei  of  cells  in  an  early 
stage  of  degeneration  stain  intensely  black.  After  this 
method,  peculiar  markings  are  brought  out  in  meduUated 
peripheral  nerves.  These  were  noted  by  Mallory  after  his 
special  method  of  fixation,  but  are  much  more  sharply  defined 
after  fixation  in  formaldehyde  alone.  They  appear  (Fig.  2) 
as  a  series  of  arrow  heads,  attached  to  a  central  core,  all 
pointing  in  the  same  direction.  They  always  stain  intensely 
black,  even  in  sections  in  which  neuroglia  fails  to  stain. 
The  writer  has  found  them  present  in  plexiform  neuroma 
of  the  eye-lids,  and  they  are  therefore  of  some  importance 
from  a  diagnostic  standpoint.  The  markings  apparently 
correspond  in  position  to  the  lines  of  junction  of  the  Schmidt- 
Lantermanns  segments,  and  it  seems  not  unlikely  that  they 
are  due  to  collections  of  neurokeratin. 

(2)  Formaldehyde  4  Per  Cent,  4-10  Dmjs ;  10  Per  Cent 
Nitrie  Acid,  48  Hours  ;  Running  Water,  24  Honrs. — This  is 
the  best  method  for  the  neuroglia  of  the  eye,  and  is  practi- 
cally always  successful.  The  writer  has  found  it  also 
equally  as  satisfactory  for  the  brain  and  spinal  cord  as 
Mallory 's  more  elaborate  method.  Miiller's  fibres  are  more  apt 
to  stain  poorly  than  tlie  neuroglia,  fibrils  of  the  optic  nerve. 
This  is  probably  due  to  tlie  fact  that  the  former  really 
consist  (jf  the  ])odies  of  neuroglia  cells.  As  a  rule,  better 
results  seem    to  Ijc  obtained  with    })athological    than  with 
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normal  retin.T.  Separated  retina}  yield  particularly  good 
specimens,  and  beautiful  specimens  can  also  be  o])tained  show- 
ing the  proliferation  of  neuroglia  in  plithisis  bulln  and 
atrophy  of  tlie  retina  (Fig.  3).  The  writer  has  applied  it  to 
a  number  of  cases  of  glioma  retinie  with  and  without  rosette 
formations,  but  has  never  been  al)le  to  find  neuroglia  fibres 
which  could  be  regarded  as  belonging  to  the  tumours  them- 
selves.* Neuroglia  fibres,  however,  are  sometimes  to  be 
found  extending  out  from  a  portion  of  retina  that  has  been 
incorporated  in  the  tumour.  Since  fibrin  and  certain  products 
of  necrosis  stain  blue  by  this  method,  care  must  be  used  not 
to  mistake  them  for  neuroglia.  The  nuclei  of  normal  cells 
also  stain,  so  that  phosphotungstic  acid  hsematoxylin  may  be 
used  to  advantage  as  a  nuclear  stain  for  any  part  of  tissue 
that  has  been  decalcified  by  nitric  acid. 

(3)  Zenker  s  Fluid,  24  Hours  ;  Bunning  Water,  24  Hours. — 
Before  placing  the  globe  in  this  fluid  it  should  be  sectioned 
without  freezing  in  a  vertical  plane  anterior  to  the  ora 
serrata.  Since  the  retina  is  attached  at  the  latter  situation, 
air  cannot  make  its  way  behind  it,  and  it  does  not  become 
separated.  Of  course  it  may  later  become  separated  during 
the  steps  preliminary  to  embedding.  This  is  the  best  method 
of  fixation  for  general  purposes,  although  alcohol  gives 
results  almost  as  satisfactory.  The  cells  of  normal  tissues, 
tumour  cells,  and  the  various  cells  of  inflammation,  are  all 
perfectly  stained.  Elastic  tissue  stains  brown,  smooth  muscle 
stains  deep  blue,  and  is  thus  sharply  differentiated  from  con- 
nective tissue,  which  is  stained  bright  red  by  the  acid 
fuchsin.  Mallory  states  that  "  smooth  muscle  fibres  some- 
times stain  after  Zenker's  fluid,  but  the  results  are  not 
constant."  This  probably  applies  only  to  tissues  obtained  at 
autopsy,  which,  of  course,  cannot  always  be  free  from  post- 
mortem changes.  In  the  case  of  enucleated  eyes,  however, 
this  difficulty  is  not  met  with.  Possibly  also  the  staining 
would  not  be  constant  throughout  a  large  piece  of  tissue, 

*  Specimens  fixed  by  Mallory's  metliod  also  fail  to  show  neuroglia  fibres 
in  these  tumours. 
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but  this  again  is  not  a  difficulty  in  the  case  of  the  eye.  At 
any  rate  the  writer  has  never  known  the  method  to  fail  to 
stain  the  smooth  muscle  of  the  eye,  including  that  of  its 
blooil  vessels.  The  dilator  fibres  of  the  iris,  the  nature  of 
which  has  been  much  discussed,  are  deeply  stained  and  their 
structure  so  well  preserved  as  to  leave  no  doubt  that  they 
are  smooth  muscle  fibres.  The  fibres  of  peripheral  nerves 
are  well  stained,  but  the  peculiar  arrow-head  markings, 
mentioned  above,  are  absent. 

The  retina  is  stained  in  a  beautiful  manner  after  Zenker's 
fluid,  the  rods  and  cones  being  brought  out  especially  well. 
This  is  due,  however,  as  much  to  the  method  of  fixation  as 
it  is  to  the  stain.  The  inner  limbs  of  the  rods  and  cones  are 
stained  blue,  the  cone  ellipsoid  staining  more  deeply  than 
the  other  portions  of  the  cones.  The  outer  limbs  of  the 
rods  and  cones  appear  as  transparent  hollow  tubes,  whose 
walls  take  a  blue  tint.  In  case  of  the  cones  the  membrane 
forming  the  walls  of  the  outer  limbs  is  continued  over  the 
inner  limbs  also.  Attached  to  the  inner  surfaces  of  the 
walls  of  the  outer  limbs  are  to  be  seen  numerous  granular 
particles  stained  slightly  red.  When  acid  fuchsin  is  not 
used,  they  stain  blue.  Sometimes  the  granules  completely 
fill  the  outer  limbs,  or  occasionally  four  or  five  globular 
masses  make  up  their  contents.  At  the  junction  of  the 
inner  and  outer  limbs  of  a  cone  there  is  always  a  clear  un- 
stained zone,  which  in  the  short  thick  cones  usually  takes 
the  form  of  a  bulbous  expansion.  Here  and  there  between 
the  rods  and  cones  there  is  a  transparent  substance  stained 
red.  In  places  large  globules  of  this  material  are  seen, 
suggesting  that  it  is  the  remains  of  an  interstitial  substance 
which  lias  been  for  the  most  part  dissolved  out. 

When  the  nucleus  of  a  cone  is  situated  outside  the 
limiting  membrane,  as  it  occasionally  is,  there  is  usually  a 
clear  crescent-shaped  space  just  ahead  of  it,  suggesting  that 
the  nucleus  is  situated  in  a  vacuole  which  it  does  not  quite 
fill.  In  the  specimens  of  the  writer,  there  seem  to  be  two 
distinct  classes  of  nuclei  situated  outside  the  limiting  mem- 
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brano  (vorgelagerte  Koriier,  Greoli).  In  one  class  tlie  nuclei 
always  have  the  clear  crescent  spaces  ahead  of  them,  and 
are  not  limited  to  any  special  part  of  the  retina,  while  in 
the  other  the  crescents  are  absent  and  the  cones  are  short 
and  thick.  The  interesting  feature  of  the  second  class,  how- 
ever, is  the  fact  that  they  always  occur  behind  a  vessel  so 
large  that  the  retinal  layers  behind  it,  as  well  as  the  limiting 
membrane,  are  curved  outward  and  the  rods  and  cones  much 
shortened  (Fig.  4).  The  displacement  of  the  nuclei  in  the 
second  class  then  seems  to  l)e  brought  about  by  pressure  of 
blood  vessels.  It  is  less  likely  that  it  could  be  due  to 
atrophy  resulting  from  the  inability  of  the  cones  behind  the 
vessels  to  carry  out  their  functions. 

The  external  limiting  membrane  of  the  retina  stains  deep 
blue,  the  hyaloid  membrane  reddish-brown.  Neuroglia 
fibres  in  both  the  retina  and  optic  nerve  are  well  stained, 
but  are  not  so  sharply  differentiated  from  the  ner\'ous 
elements  as  by  the  foregoing  method.  However,  this  method 
has  the  advantage  over  the  latter  of  being  constant  in  its 
results  and  of  preserving  neuroglia  cells  and  nuclei  more 
perfectly.  In  glioma  retinae  by  this  method  also  the  writer 
has  always  failed  to  find  anything  resembling  neuroglia 
fibres  in  the  tumour  proper.  But  the  cells  and  nuclei  of 
these  tumours,  the  limiting  membrane  of  the  rosettes,  with 
the  little  projections  through  it  (rudimentary  rods  and  cones) 
are  most  perfectly  brought  out.* 

Note  on  the  Musculus  Papill.e  Optici  of  Nikolai. 

The  cells  in  the  optic  disc,  recently  described  by  Nikolaif 
as  forming  a  musculus  papilla?  optici,  are  deeply  stained  by 

*  Mallory's  connective  tissue-stain  also  gives  interesting  results  after 
Zenker's  fluid  when  applied  to  the  retina.  It  is  particularly  useful  for 
demonstrating  the  blood-vessels,  the  walls  of  which  are  stained  briglit  blue. 
The  inner  limbs  of  the  rods  and  cones  stain  dark  red,  the  walls  of  the  outer 
limbs  blue,  and  the  contents  of  the  latter,  orange.  The  interstitial  sub- 
stance mentioned  above  stains  blue.  The  external  limiting  membrane  stains 
red,  the  hyaloid  membrane  intensely  blue.  Miiller's  fibres  and  nerve  fibres 
stain  red.     All  nuclei  stain  orange. 

t  Annales  D'Oculistique,  jN'ov.,  iy02,  p.  342. 
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the  last-mentioned  method,  and  their  structure  so  well 
brouglit  out  as  to  render  the  view  that  they  are  smooth 
muscle  fibres  improbable.  Some  of  these  elements  appear 
in  the  form  of  long  spindle  cells  with  double  contours, 
having  rod-shaped  nuclei,  and  certainly  bear  a  close  re- 
semblance to  smooth  muscle.  When  they  lie  entirely  in 
the  jjlane  of  the  section,  however,  they  can  be  seen  to 
terminate  in  fibrils  longer  than  those  ordinarily  forming 
the  extremities  of  smooth  muscle  fibres.  Mixed  in  with 
these  cells  are  to  be  seen  shorter  cells  which  break  up  into 
one  or  more  fibrils  at  each  end.  In  fact  there  are  all  grada- 
tions to  be  met  with  between  spindle  cells  with  one  fibril 
at  each  end  to  stellate  cells  (not ''  spider  "  cells)  with  several 
fibrils  attached.  Some  of  the  cells  have  scarcely  any  cell 
body,  and  the  fibrils  are  given  off  almost  at  the  nucleus. 
Many  of  the  stellate  cells  are  similar  in  shape  to  the  cells 
of  myxomatous  tissue  or  to  the  cells  of  the  iris  stroma,  but 
differ  from  them  in  that  the  processes  (fibrils)  of  the  cells 
in  the  disc  do  not  branch  and  do  not  unite  with  the  pro- 
cesses of  neighbouring  cells.  In  specimens  stained  by  the 
ordinary  methods,  it  is  difficult  to  make  out  the  fibrils,  or 
at  least  their  relationship  to  the  cells,  and  the  spindle  cells 
cannot  be  distinguished  from  smooth  muscle  fibres.  In  any 
case,  many  of  the  fibrils  are  missed  because  they  pass  out  of 
the  plane  of  the  section. 

The  only  real  evidence  advanced  by  Nikolai",  which  goes 
to  show  that  the  spindle  cells  are  smooth  muscle  fibres,  is 
based  on  morphology.  This  seems  insufficient  Avhen  it  is 
considered  that  the  cells  in  question  occur  in  a  structure  in 
which  there  is  no  physiological  indication  for  the  presence 
of  muscle  fibres.  Moreover,  Nikolai  fails  to  exclude  the 
possibility,  which  seems  most  probable,  that  they  are 
neuroglia  cells.  It  is  true  that  he  applied  Weigert's  stain 
and  obtained  negative  results,  but  he  overlooked  the  fact 
that  Ijy  this  stain  only  the  fibrils  and  not  the  cell  bodies 
of  neuroglia  are  stained.  So  far  as  the  writer  is  aware,  there 
is  no  slain  which  will  clearly  differentiate  neuroglia  cells 
from  smooth  muscle  fibres. 
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The  stellate  cells,  as  well  as  the  other  cells  with  fi])ril3 
attaclied,  of  course  cannot  l)e  regarded  as  smooth  muscle 
fibres,  and  since  the  fibrils  of  the  spindle  cells  are  entirely 
similar  to  those  belonging  to  the  other  cells  of  the  disc,  it  is 
reasonable  to  suppose  that  all  of  these  cells  are  of  the  same 
nature,  and  that  the  spindle  cells,  too,  are  not  smooth  nmscle 
fibres.  An  additional  argument  in  favour  of  this  view  is 
the  fact  that  the  writer  has  seen,  under  pathological  condi- 
tions, marked  proliferation  of  the  cells  of  the  disc  with  the 
production  of  many  new  spindle  cells  possessing  fibrils. 

But  if  the  cells  and  fibrils  of  the  disc,  including  the 
spindle  cells,  are  neuroglia  elements,  they  differ  from  the 
neuroglia  found  in  the  retina  and  optic  nerve  proper,  and 
from  that  in  the  brain  and  spinal  cord.  As  is  well  known, 
it  is  a  matter  of  dispute  as  to  whether  or  not  neuroglia  fibres 
in  the  central  nervous  system  are  the  processes  of  cells, 
Weigert*  vigorously  upholding  the  negative  side  of  the 
question.  It  has  been  claimed  that  the  neuroglia  fibrils  pass 
through  the  cells  unchanged.  In  the  trunk  of  the  optic 
nerve,  the  writer  has  not  been  able  to  convince  himself  that 
the  fibrils  are  in  continuity  with  cells,  although  some  of  the 
cells  certainly  have  short  processes.  It  is  also  difficult  to 
determine  whether  the  fibrils  pass  through  the  cells  or 
simply  run  along  their  sides.  Here,  too,  one  of  the  argu- 
ments, advanced  in  case  of  the  central  nervous  system, 
seems  to  hold  good,  namely,  that  the  fibrils  are  too  numerous 
and  the  cells  too  few  for  each  fibril  to  be  connected  with  a 
cell.  At  the  lamina  cribrosa,  however,  the  character  of  the 
neuroglia  rather  abruptly  changes,  the  fibrils  become  coarser 
and  much  less  numerous,  and,  in  fact,  seem  identical  with 
the  fibrils  attached  to  the  cells  described  by  Nikolai.  More- 
over, the  cells  in  the  disc  are  sufficiently  numerous  to  sub- 
stantiate the  view  that  each  fibril  is  attached  to  a  cell. 
The  fibrils  in  the  optic  disc  differ  also  as  regards  staining 
properties  from  those  in  the  nerve  trunk,  for  after  fixation 

*  Beitrage  zur  Kenntnis  der  norinalen  meuschlicher  Neuroglia.    Frauk- 
furt-a-M.,  1895. 
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in  formaldehyde  alone  or  even  when  followed  by  nitric  acid, 
they  sometimes  fail  to  stain  in  specimens  in  which  the  fibrils 
of  the  nerve  trunk  stain  deeply. 

On  the  other  hand,  the  writer  has  found  the  same  kind 
of  cells  and  fibrils,  including  the  spindle  cells,  in  a  true 
glioma  of  the  brain,  and  in  cases  of  phthisis  bulbi,  such  cells 
were  found  to  make  up  a  large  part  of  the  new-formed 
neuroglia  arising  from  the  retina.  They  also  occur  in  the 
retina  under  other  pathological  conditions.  It  would  seem, 
therefore,  that  the  spindle  cells  in  the  optic  disc,  as  well  as 
the  other  cells  with  fibrils  attached,  are  really  neuroglia 
elements,  but  that  they  represent  a  less  highly  differentiated 
form  of  neuroglia  than  that  in  the  optic  nerve  proper.* 
And  it  seems  more  than  probable  that  the  spindle  cells  are 
modified  spongioblasts,  and  are  closely  related  to  Mliller's 
fibres.  This  view  is  borne  out  by  the  fact  that  in  the  retina 
just  posterior  to  the  ora  serrata,  there  are  frequently  to  be 
found  spindle  cells  similar  to  those  in  the  disc.  It  is  also 
consistent  with  the  fact  that  the  cells  in  question  occur  at 
the  point  of  transition  between  the  optic  nerve  and  retina. 

Description  or  Plate. 

1.  Separated  retina,  showing  Miiller's  fibres.     Formaldehyde  fixation. 

2.  Arrow-head  markings  in  medullatcd  nerves.  From  a  case  of  plexiform 
neuroma  of  the  eye-lid.     Formaldehyde  fixation. 

3.  Proliferation  of  neuroglia  in  atrophied  retina  (gliosis  retinae).  Form- 
aldehyde fixation,  followed  by  nitric  acid. 

4.  Normal  retina,  showing  shortened  cones  bcliind  blood-vessel  with 
nuclei  external  to  membrana  limitans  externa.  There  is  another  vessel  on 
the  left.     Fixation  in  Zenker's  fluid. 

*  Tlio  question  of  tlie  occurrence  of  differentiated  and  undifferentiated 
notiroglia  fibres  in  gliomata  of  the  brain  has  been  discussed  by  E.  W. 
Taylor,  Journal  of  Experimental  Medicine,  1897,  p.  611. 
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II.  A    HITHERTO    UNDESCRIBED   MEMBRANE   OF   THE    EYE, 
AND    ITS    SIGNIFICANCE. 

While  studying  tlie  external  limiting  menil)rane  of  the 
retina  in  a  section  of  a  normal  eye,  the  writer  was  surprised 
to  find  it  continue  on  at  the  margin  of  the  disc  and  pass 
into  the  layer  of  pigment  epithelium,  where  it  could  be 
followed,  until  the  gradually  increasing  pigmentation  hid  it 
from  view.  Otlier  sections  of  the  same  eye,  bleached  by  the 
method  of  Alheri,*  and  stained  in  a  variety  of  ways,  showed 
the  still  more  surprising  fact  that  this  membrane  was  present 
in  the  pigment  layer  throughout  the  fundus.  The  eye  from 
which  the  specimens  were  obtained  was  removed  from  a  man 
aged  65  years,  who  suffered  from  extensive  carcinoma  of  the 
eye-lid  with  probable  involvement  of  the  orbit.  It  was 
opened  immediately  after  enucleation  and  fixed  in  Zenker's 
fluid.  The  writer  lias  since  found  the  membrane  in  eyes 
fixed  in  formaldehyde,  but  in  these  the  pigment  layer  is  not 
so  well  preserved.  A  few  sections  from  an  eye  fixed  in 
formaldehyde  and  containing  a  glioma  retina?  were  par- 
ticularly fortunate.  They  passed  through  a  portion  of  the 
pigment  layer  in  which  the  pigment  was  almost  entirely 
absent,  and  therefore  did  not  require  bleaching.  Mallory's^^' 
phosphotungstic  acid  haematoxylin  seems  to  be  the  best  stain 
for  the  membrane,  because  in  specimens  fixed  in  formaldehyde, 
and  in  bleached  specimens  fixed  in  Zenker's  fluid,  it  does  not 
stain  the  cells  to  any  extent,  and  the  membrane  is  brought 
out  in  sharp  contrast.  The  ordinary  alum  hi>?matoxylin  and 
eosin  method  of  staining,  however,  gives  fairly  satisfactory 
results,  tlie  membrane  taking  the  eosin  stain. 

*  Celloidin  sections  are  placed  in  a  solution  of  permanganate  of  potash, 
1  :  2000,  for  24  hours,  and  then  in  oxalic  acid,  1  :  300,  for  a  few  hours. 
The  permanganate  solution  should  be  made  up  fresh  each  time,  and  a  large 
volume  of  it  sliould  be  used.  If  the  bleaching  is  not  complete,  the  process 
can  be  repeated. (') 
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The  appearance  presented  by  this  membrane  in  cross 
sections  is  that  of  a  delicate  line  running  along  near  the  inner 
margins  of  the  cells.  The  latter  project  beyond  it  in  the 
form  of  processes  of  variable  length,  showing  from  this  fact 
alone  that  the  line  does  not  represent  tlie  inner  contours  of 
the  cells.  Occurring  at  almost  regular  intervals  on  tlie  line, 
there  are  black  dots,  each  of  which  on  close  examination  is 
found  to  be  situated  at  the  line  of  junction  of  two  cells.  On 
careful  focusing  it  can  be  seen  that  the  line  is  not  always  on 
the  same  level,  evidently  passing  sometimes  behind  and  some- 
times in  front  of  the  cells  ;  rarely  it  is  missed  entirely  for  a 
cell  or  two.  This  makes  it  difficult  to  obtain  a  good  photo- 
graph of  the  membrane.  In  oblique  sections  the  true  structure 
of  the  membrane  is  at  once  apparent,  the  latter  appearing 
then  not  in  the  form  of  a  straight  line,  but  in  a  series  of 
hexagonal  loops,  which  are  fused  together  at  their  sides  of 
contact  so  as  to  form  a  screen  into  the  openings  of  which 
the  pigment  cells  project.  The  little  dots  resolve  themselves 
into  the  sides  of  the  loops,  which  in  cross-section  had  pointed 
more  or  less  directly  at  the  observer.  Fig.  1  shows  the  mem- 
brane in  botli  cross  and  oblique  section. 

That  this  is  a  true  fenestrated  membrane,  and  is  not  an 
appearance  produced  by  the  contours  of  the  cells,  there  can 
be  no  doubt  whatever.  In  the  first  place,  as  just  stated,  it 
does  not  correspond  in  position  to  the  margins  of  the  cells. 
Secondly,  in  pliosphotungstic  acid  hcoematoxylin  followed  by 
acid  fuchsin  it  stains  blue,  whereas  the  cells  stain  pink,  or 
not  at  all,  and  show  no  vertical  blue  lines  between  them. 
Thirdly,  in  certain  places  where  two  neighbouring  cells  have 
shrunken  apart,  it  remains  intact.  Fourthly,  it  can  fre- 
quently be  seen  projecting  beyond  a  fragmented  portion  of 
tlie  pigment  layer.     Such  a  projection   in  cross  section  is  I 

shown  ill  tlic  photograph,  Fig.  2.     The  writer  has  also  not  | 

infrequently  seen,  even  in  unbleached  specimens,  horizontal 
loojjs  out  of  which  the  cells  had  fallen,  which  were  still  in 
continuity  with  the  loops  of  adjoining  cells,  Fig.  3. 

Moreover,    this  membrane  has  nothing  whatever  to  do 
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with  tlie  cement  sulistance  or  neurokeratin  envelope  that  has 
been  described  as  lying  between  or  covering  over  the  cells 
of  tlie  pigment  layer.  While  there  is  no  reason  to  doubt 
that  such  a  substance  exists,  it  does  not  stain  in  tlie  specimens 
of  the  writer.  However,  on  carefully  focusing,  a  bright  line 
or  space  can  be  made  out  between  the  cells,  which  in  some 
instances  is  especially  plain.  The  reason  it  cannot  always, 
be  seen  with  the  same  distinctness  is  probably  due  to  the 
fact  that  the  cells  are  hexagonal  in  shai)e. 

As  already  mentioned,  in  phosphotungstic  acid  hienia- 
toxylin  the  membrane  stains  blue  in  both  bleached  and 
unbleaclied  specimens.  In  the  specimens  from  the  case  of 
glioma  retiuic  which  required  no  bleaching,  the  neuroglia  of 
the  optic  nerve,  Mtiller's  fibres  of  the  retina,  the  rods  and  cones, 
and  the  external  limiting  membrane,  were  also  stained.  In 
bleached  specimens  of  the  normal  eye  fixed  in  Zenker's  fluid, 
the  only  other  structures  to  take  the  stain  were  the  external 
limiting  membrane,  and  a  large  number  of  neuroglia  fibrils  in 
the  optic  nerve.  Neither  membrane  stained  by  Weigert's 
elastic  tissue  stain.  Mallory's  connective  tissue  stain^--  could 
be  applied  of  course  only  to  unbleached  specimens  fixed  in 
Zenker's  fluid,  and  in  these  the  visible  part  of  the  membrane 
in  the  pigment  layer  and  the  external  limiting  membrane 
were  stained  a  deep  red.  Staining  reactions,  therefore,  seem 
to  offer  strong  evidence  that  both  of  the  membranes  consist 
of  a  substance  identical  with  or  closely  allied  to  neuroglia. 

Not  only  does  the  membrane  of  the  pigment  layer  stain 
in  the  same  way  as  the  membrana  limitans  externa,  but  it 
has  also  tlie  same  structure.  The  component  loops  of  the 
latter  membrane  are  of  course  smaller,  since  they  surround 
smaller  structures,  but  although  the  loops  for  the  rods  are 
particularly  small,  each  rod  as  well  as  each  cone  has  its 
individual  loop.  For  this  reason  the  dots  seen  along  the  mem- 
brane in  cross  section  occur  at  much  more  frequent  intervals 
than  in  the  case  of  the  membrane  of  the  pigment  layer.  The 
small  size  of  the  'loops  makes  it  difficult  to  determine  their 
exact  shape,  but  in  general  they  seem  to  be  round.  However, 
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at  a  short  distance  from  the  optic  disc,  where  the  rods  and 
cones  assume  the  form  of  short  thick  processes,  the  loops  are 
unmistakably  hexagonal  in  shape. 

Another  fact  of  importance,  which  indicates  that  the  two 
membranes  are  really  identical  structures,  has  already  been 
mentioned,  namely,  that  in  some  places  at  least  they  are  con- 
tinuous at  the  margin  of  the  disc.  This  can  be  explained  in 
one  or  both  of  two  ways.  It  could  be  the  result  of  the  actual 
continuity  of  the  pigment  layer  with  the  invaginated  portion 
of  the  optic  stalk  during  early  embryonal  life,  or  it  could  be 
due  to  the  fusion  of  the  two  layers  at  the  disc,  and  the  con- 
sequent fusion  of  the  membranes.  The  specimens  of  the 
writer  seem  to  indicate  that  the  former  is  the  correct 
explanation. 

The  writer  has  a  few  specimens  which  show  a  similar 
membrane  in  the  ependymal  epithelium  of  the  brain  and  spinal 
cord.     Possibly  this  has  already  been  described  by  others. 

For  years  the  external  limiting  membrane  of  the  retina  has 
been  described  as  being  formed  either  by  the  apposition  of  the 
outer  ends  of  Miiller's  fibres  or  by  lateral  interlacing  offshoots 
from  them.  GreefP-^^  in  his  elaborate  article  on  the  retina  still 
holds  to  this  view.  For  a  long  time  also  it  was  thought  that 
in  a  similar  way  Miiller's  fibres  formed  an  internal  limiting 
membrane,  but  this  view  has  now  been  generally  abandoned. 
There  is  of  course  a  membrane,  the  hyaloid  membrane;  lining 
the  inner  surface  of  the  retina,  but  it  is  in  no  way  similar  to 
the  membrana  limitans  externa.  It  stains  slightly  in 
Weigert's  elastic  tissue  stain,  and  intensely  in  Mallory's  con- 
nective tissue  stain,  and  is,  therefore,  evidently  of  mesoblastic 
origin.  The  basis  for  the  belief  that  the  membrana  limitans 
externa  is  formed  by  Miiller's  fibres  seems  to  rest  on  the  fact 
that  the  latter  have  been  seen  apparently  to  end  in  contact 
with  it.  In  view  of  the  fact,  however,  that  an  entirely  similar 
membrane,  and  one  with  whicli  it  is  directly  continuous, 
exists  in  the  i)igment  layer  where  there  are  no  such  fibres, 
tlie  writer  feels  tliat  this  theory  also  nmst  be  abandoned. 
Moreover,  although  tlie  writer  has  carefully  studied   many 
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sections  in  wliicli  Miiller's  fibres  were  deeply  stained  by 
phospliotungstic  acid  hieniatoxylin,  in  no  instance,  at  least  in 
the  normal  fundus  of  the  adult,  were  they  found  to  end  in 
contact  with  the  menibrana  liniitans  externa.  The  little 
processes  that  have  been  described  as  arising  from  the  mem- 
brane and  passing  in  between  the  rods  and  cones  so  as  to 
isolate  them,  are  evidently  nothing  but  the  cut  ends  of  loops 
seen  oblit|uely.* 

No  one  can  doubt  tliat  the  membrane  in  the  pigment 
layer  is  a  product  of  tlie  cells  which  project  through  it.  It 
seems  clear,  therefore,  that  the  menibrana  limitans  externa 
must  have  a  similar  origin.  The  latter  membrane,  however, 
makes  its  appearance  long  before  the  rods  and  cones  are 
formed,  so  that  it  must  be  manufactured  by  cells  which  later 
become  converted  into  these  elements.  The  natural  deduction 
from  these  conclusions  is  that  the  rods  and  cones,  and  the 
cells  of  the  pigment  layer,  are  essentially  of  the  same  nature, 
and  that  the  former  are  really  only  modified  spongioblasts 
(of  His).  Two  facts  already  mentioned  support  this  deduc- 
tion, one  is  that  at  the  margin  of  the  optic  disc  the  rods  and 
cones  can  sometimes  be  seen  gradually  to  assume  the  character 
of  the  pigment  cells,  and  the  other  is  that  the  menibrana 
limitans  externa  has  the  characteristic  staining  reactions  of 
neuroglia.  In  the  preceding  article,  too,  it  was  pointed  out 
that  the  rods  and  cones,  and  frequently  also  their  nuclei  and 
fibrils,  could  be  differentiated  from  tlie  bipolar  cells  of  the 
retina  by  the  neuroglia  stain.  The  theory  that  the  rods  and 
cones  represent  modified  ependymal  cells  is  not  new,t  but  it 
seems  to  the  writer  that  the  foregoing  considerations  make 
this  theory  practically  a  certainty.  It  is  interesting  tliat  this 
supports  Barker's-^'  contention,  based  on  analogy,  that  the  rods 


*  Tlie  appearance  of  little  processes  is  also  sometimes  produced  bv  the 
contours  (membranes)  of  the  cones,  which  are  especially  distinct  near  the 
membrana  limitans  externa.  They  are  also  to  be  seen  running  inwards,  and 
may  be  mistaken  for  fine  branches  of  Miiller's  fibres. 

t  W.  Krause(^)  regards  the  rods  and  cones  as  ependymal  cells  with  their 
cilia  matted  together. 
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and  cones  are  not  nervous  elements,  but  sensory  epithelium, 
and  that  the  bipolar  cells  of  the  retina  correspond  to  the  cells 
of  spinal  ganglia. 

As  is  well  known,  in  the  rosettes  of  glioma  retinae  there 
is  a  membrane  which  on  cross  section  appears  to  be  identical 
with  the  membrana  limitans  externa  of  the  retina.    So  far  as 
the  writer  can  ascertain,  however,  its   appearance  in  plane 
section  has  never  been  described.     To  determine  the  structure 
of  this  membrane,  a  glioma  retinae  was  selected  in  which 
rosettes  were  both  unusually  large  and  numerous.   The  globe 
had  been  opened  immediately  after  enucleation  and  portions 
of  the  tumour  fixed  in  Zenker's  fluid,  formaldehyde,  and  alcohol 
respectively,  but  Zenker's  fluid  was  found  to  give  by  far  the 
most  satisfactory  results.     Sections  from  the  portion  of  the 
tumour  fixed  in  this  fluid,  show  conclusively  that  the  membrane 
of  the  rosettes  is  a  fenestrated  structure  similar  in  every  way 
to  the  membrana  limitans  externa  and  to  the  membrane  of 
the  pigment  layer.     The  same  stains  were  applied  as  in  the 
case  of  the  other  two  membranes  and  with  identical  results. 
In  these  specimens  the  fenestrated  structure  can  be  made  out 
in  the  great  majority  of  the  rosettes,  but  in  some  of  them  it 
is  especially  distinct.     Fig.  4  shows  a  rosette  in  the  upper 
part  of  which  the  membrane  is  cut  transversely,  while  below 
it  is  cut  in  plane  section  and  can  be  seen  to  become  con- 
tinuous with  a  series  of  loops.     It  is  noteworthy  that  these 
loops  are  always  hexagonal  and  of  about  the  same  size. 

In  the  centres  of  many  rosettes  there  are  other  hexagonal 
figures  whose  outlines  are  coarser  than  those  of  the  true 
membrane.  Such  figures  are  also  frequently  seen  elsewhere 
in  the  tumour.  They  can  be  easily  distinguished  from  the 
membrane  by  means  of  Mallory's  connective  tissue  stain, 
which  stains  their  walls  slightly  l)lue,  while  the  membrane  is 
stained  a  deep  red.  This  stain  seems  to  show  a  definite  inter- 
cellular substance  throughout  the  tumour  which  takes  a  blue 
tint.  It  does  not  stain  sufficiently  blue,  however,  to  indicate 
that  it  is  a  reticulum  of  connective  tissue.  The  hexagonal 
figures  in  the  centres  of  the  rosettes,  therefore,  no    doubt 
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represent  the  walls  of  spaces  out  of  vvliicli  cells  liave 
fallen. 

The  structure  of  the  nienihrane  in  the  rosettes  ex])lains 
why  the  latter  assume  their  peculiar  form,  for  it  is  evident 
that  if  a  few  cells  hecame  hound  together  l)y  such  a  nienihrane, 
and  they  were  otherwise  unhampered  in  their  growth,  they 
would  he  compelled  to  form  a  more  or  less  spherical  l)ody. 
If  the  free  ends  of  the  cells  groups  did  not  finally  meet,  a 
spiral  figure  would  result,  and  just  such  spirals  are  fre- 
quently seen.  The  writer  has  also  found  single  cells  with  a 
membrane  on  one  end,  as  well  as  curved  groups  of  several 
cells  which  were  obviously  the  beginnings  of  rosettes.  This 
explains  very  well  why  tumour  cells  are  often  seen  within 
the  cavity  of  rosettes,  evidently  being  enclosed  during  the 
formation  of  the  latter. 

The  similarity  of  the  I'osettes  of  glioma  retinie  to  the 
layer  of  rods  and  cones  was  first  pointed  out  by  Flexner-*'" 
and  a  few  years  later  by  Wintersteiner/''^  Although  the 
work  of  these  two  observers  was  unquestionably  independent, 
their  conclusions  were  almost  identical.  Each  took  the  view 
that  the  rosettes  indicated  a  tendency  on  the  part  of  the 
tumours  to  form  rods  and  cones,  and  each  suggested  the  term 
neuroepithelioma  as  the  proper  designation  for  these  tumours. 
Flexner's  conclusions  were  based  upon  the  study  of  one 
case  only,  which  he  evidently  considered  to  be  of  a  ditierent 
nature  from  the  usual  type  of  glioma  retinae.  He  also 
thought  that  he  could  locate  its  origin  in  the  external  nuclear 
layer  of  the  retina.  Wintersteiner,^*^-  on  the  other  hand, 
studied  a  large  number  of  cases,  and  came  to  the  conclusion 
that  the  term  neuroepithelioma  was  applicable  to  them  all, 
although  most  of  them  did  not  contain  rosettes.  The  latter 
observer  found  also  that  these  tumours  probably  started  in 
the  majority  of  cases  from  the  internal  nuclear  layer. 

A  strong  argument  against  the  theory  of  Flexner  and 
Wintersteiner  in  regard  to  the  nature  of  rosettes,  is  the  fact 
that  according  to  accepted  views  the  membrane  of  rosettes 
could  not  be  formed  in   the  same  way  as    the  menibrana 
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limitaiis  externa,  since  there  is  nothing  corresponding  to 
]\Iuller's  fibres  in  these  bodies.  Strangely  enough,  this  fact 
seems  to  liave  been  entirely  overlooked.  The  observations 
of  the  writer,  however,  render  this  objection  no  longer  valid, 
for  it  has  just  been  shown  that  the  meinbrana  limitans 
externa  is  in  all  probability  produced  by  the  cells  which  go 
to  form  the  rods  and  cones.  It  was  pointed  out,  too,  that 
the  two  membranes  are  identical  in  structure. 

Sections  of  the  tumour  mentioned  above,  that  was  fixed 
in  Zenker's  fluid,  show  a  closer  resemblance  between  the  rods 
and  cones  and  the  corresponding  processes  of  rosettes  than  is 
realised.  In  some  rosettes  there  are  conical  processes 
projecting  beyond  the  membrane,  the  bodies  of  which  stain 
deeply  in  phosphotungstic  acid  hiematoxylin,  and  whicli 
terminate  in  unstained  extremities.  These  processes  in  fact 
are  indistinguishable  from  some  of  the  thickened  cones  seen 
in  a  normal  retina  near  the  the  optic  disc  and  in  the 
neighbourhood  of  the  ora  serrata.  Moreover,  the  membrana 
limitans  externa  near  the  optic  disc,  as  already  noted,  is 
made  up  of  hexagonal  loops  as  in  the  limiting  membrane  of 
rosettes.  This  shows,  of  course,  that  in  both  cases  the  cells 
are  hexagonal  in  shape.  It  should  not  be  overlooked  that  it 
is  only  here  and  there  that  one  can  expect  to  obtain  a  perfect 
longitudinal  section  of  a  rod  or  cone  in  spherical  bodies  like 
I'osettes. 

Flexner  and  Wintersteiner  applied  the  term  neuro- 
epithelioma to  the  tumours  under  discussion,  because  they 
regarded  the  latter  as  being  composed  of  elements  corre- 
sponding to  the  rods  and  cones,  the  neuroepithelium  of 
the  retina.  While,  however,  the  latter  name,  first  given 
Ijy  Schwalbe^'^^  to  the  rods  and  cones  with  their  nuclei  and 
fibrils,  has  met  with  general  accej)tance,  no  entirely  satis- 
factory evidence  has  been  brought  forward  to  show  that  they 
are  not  really  nervous  elements.  The  observations  of  the 
writer,  however,  already  given,  strongly  support  the  view 
that  they  are  not  nervous  elements,  but  only  slightly  modified 
spongioblasts. 
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While  llieii  tlie  nature  of  tlio  rosettes  in  glioma  retina- 
seems  })lain,  the  charaeter  of  the  other  elements  in 
these  tumours  is  still  undetermined.  Thus  far  there  is  no 
trustworthy  evidence  that  the  cells  are  ditferentiated  into 
true  ganglion  cells  or  neuroglia  cells.  Greeff^^^^^  claims  that 
by  means  of  the  Golgi-Cajal  method  he  has  not  only  demon- 
strated several  types  of  ganglion  cells,  l)ut  neuroglia  cells  as 
well.  If  ganglion  cells  can  be  found  in  cheese  by  this 
method,  it  is  not  surprising  that  they  should  have  been  found 
in  a  tissue  so  prone  to  undergo  degeneration  as  is  glioma 
retinae.  Then,  too,  the  ganglion  cells  and  neuroglia  cells 
belonging  to  a  portion  of  retina  incorporated  in  the  tumour 
might  easily  be  mistaken  for  elements  of  the  tumour  itself. 
As  stated  in  the  preceding  article,  the  writer  has  been  unable 
to  find  neuroglia  fibres  in  these  tumours,  which  were  not 
connected  with  the  retina,  by  Mallory's  method  or  by  any 
of  the  modifications  of  this  method  there  given.  Brown 
Pusey'^^^  has  recently  described  a  case  that  he  evidently 
regarded  as  glioma  retinae,  and  has  arrived  at  the  conclusion 
that  glioma  retinoe  consists  essentially  of  neuroglia  elements. 
He  also  concluded  that  the  limiting  membrane  of  rosettes 
corresponded  to  the  internal,  not  to  the  external,  limiting 
membrane  of  the  retina.  Judging  from  the  description  of 
the  case,  however,  the  writer  is  very  sure  that  it  is  really 
one  of  phthisis  bulbi  posterior  following  metastatic  ophthal- 
mitis, one  of  the  conditions  known  clinically  as  pseudo-glioma. 
The  "rosettes"  were  evidently  nothing  more  than  retinal 
folds. 

In  view  of  the  fact,  then,  that  there  is  no  reason  to  believe 
that  these  tumours  contain  neuroglia,  it  is  obvious  that  the 
term  glioma  retina:?  is  an  inappropriate  one.  It  is  all  the 
more  so  because  there  are  tumours  of  the  brain,  termed 
gliomata,  which  are  believed  to  be  made  up  of  neuroglia,  and 
it  seems  possible  that  such  tumours  may  yet  be  encountered 
in  the  retina.  The  term  neuroepithelioma,  however,  is  no  less 
inappropriate  than  the  other.  If  it  indicated  no  more  than 
that  the  tumour  took  its  origin  from  the  epiblast  of  the  neural 
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canal  of  the  embryo,  it  would  unquestionably  l)e  a  most 
suiUible  term.  Unfortunately,  the  term  neuroepithelium  has 
been  applied  to  the  layer  of  rods  and  cones  in  the  fully 
differentiated  retina,  and  "neuroepithelioma"  therefore  indi- 
cates a  tumour  whose  essential  elements  correspond  to  the 
rods  and  cones.  But,  as  a  matter  of  fact,  it  is  rare  for  rosettes 
to  form  more  than  an  insignificant  part  of  the  tumour,  and  in 
most  of  these  tumours  they  are  entirely  absent.  It  is  possible, 
if  not  probable,  that  they  simply  represent  a  differentiation 
of  the  essential  elements  of  the  tumour,  and  that  the  latter 
may  undergo  differentiation  in  other  directions  as  well.  The 
possibility  remains  that  many  of  the  elements  in  these 
tumours  are  neuroblasts.  It  is  evident,  therefore,  that "  neuro- 
i-'pitlielioma  retinae  "  is  a  no  more  suitable  designation  than 
"  glioma  retinre  "  for  the  tumours  to  which  they  have  been 
ap[)lied,  and  that  at  present  there  is  no  reason  why  the  latter 
should  be  supplanted  by  a  term  over  which  it  has  long 
priority. 

Conclusions. 

In  the  pigment  layer  of  the  retina  there  is  a  fenestrated 
membrane,  identical  in  structure  and  staining  reactions  with 
meinbrana  limitans  externa. 

The  rods  and  cones  are  not  nervous  elements,  but  modified 
ependymal  cells,  and  are  analogous  to  sensory  epithelium. 

The  Ihuiting  membrane  of  the  rosettes  of  the  glioma 
retinie  is  a  fenestrated  membrane  similar  in  every  way  to 
tlie  membrana  limitans  externa,  and  the  rosettes  correspond 
to  the  neuroepithelium  of  the  normal  retina. 

Tlie structure  of  the  limiting  membrane  of  rosettes  explains 
why  they  assume  their  splierical  and  spiral-like  forms. 

"  Neuroepithelioma  retiut^e "  is  no  more  suitable  than 
"glioma  retinae"  fur  the  class  of  tumoui*s  to  which  these 
terms  liave  applied. 

The  writer  desires  to  express  his  thanks  to  Mr.  J.  Herbert 
Parsons,  to  whom  he  is  indebted  for  the  microphotographs 
illustrating  this  and  the  previous  article. 
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Description  of  Plate. 

1.  Pigment   epithelium    -witli    pigment   removed,    showing    fenestrated 
membrane  in  both  cross  and  oblique  section. 

2.  Photomicrograph,  showing  a  loop  of  the  membrane  in  cross  section 
extending  beyond  a  fragmented  portion  of  the  pigment  epithelium. 

3.  Isolated    group    of    xuibleached    pigment    cells    lying   transversely, 
showing  hexagonal  loop  of  membrane  partially  freed. 

4.  Rosette  of  glioma  rctinre,  showing  limiting  membrane  in  cross  and 
plane  section. 
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OBSERVATIONS   ON   RENAL   RETINITIS. 

By  E.  Nettleship. 

(The  following  paper  forme i  the  introduction  to  a  discassion  on  "  Eye 
Changes  in  Relation  to  Renal  Disease"  at  the  meeting  of  the  British 
Medical  Association  at  Swansea  on  July  30,  1903.  The  paper  is  based 
chiefly  on  my  records  of  all  the  cases — rather  more  than  100 — that  I  have 
seen  and  noted,  and  the  case  numbers  refer  to  these.  The  parts  within 
rectangular  brackets  [  ]  were  either  communicated  to  me  by  their  authors 
after  the  paper  was  written,  or  formed  part  of  the  discussion. — E.  N.) 

Although  much  attention  has  been  bestowed  upon  the 
retinal  changes  that  occur  in  renal  disease,  information  is 
still  needed  upon  several  points,  from  physicians  and  general 
practitioners  as  well  as  from  ophthalmologists,  and  the 
following  heads  are  suggested  as  containing  material  suitable 
for  discussion : — 

1.  It  is,  of  course,  in  the  chronic  interstitial  and  chronic 
parenchymatous  forms  of  nephritis  that  albuminuric  retinitis 
so  commonly  occurs.  A  few  cases  are  recorded  in  connec- 
tion witli  lardaceous  disease,  and  with  nephritis  due  to 
inflammation  of  the  bladder,  ureter,  or  pelvis  of  the  kidney, 
but  additional  cases  in  connection  witli  any  of  these  maladies 
are  deserving  of  careful  record.  Tlie  same  may  be  said  of 
retinitis  due  to  acute  nepliritis  of  previously  liealthy  kidneys  ; 
such  cases  are  said  to  occur  occasionally,  especially  after 
scarlet  fe\'er. 

Eyre"*  records  the  case  of  a  man,  aged  50,  with  neuro-retinitis 
and  the  characteristic  pattern  of  white  dots  around  the  yellow 
spot,  malaise  but  no  distinctive  symptoms,  and  urine,  for  the 
first  10  to  14  days  of  the  illness,  free  from  albumin  and  easts. 
He  died  2  months  after  the  commencement  of  failure  of  sight 
(which  was  one  of  the  earliest  symptoms,  and  dated  only  3  days 
before   the    first    ophthalmoscopic    examination),    ur?eniic    and 

*  P'yre,  Ophthalmic  Reyiew,  vol.  xvi,  \).  27 o,  1897. 
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dropsical,  and  at  the  post-mortem  the  kidneys  were  swollen  and 
enlarged  (together  weighing  12-oozs.),  the  capsule  non-adherent, 
cortex  swollen  and  lighter  in  colour  than  the  pyramids,  which 
were  extremely  congested.  The  heart  is  not  mentioned.  No 
doubt  in  this  case  there  was  acute  nephritis,  but  the  fact  that 
the  casts  found  in  the  earlier  period  are  specially  stated  to  have 
been  granular  and  hyaline,  and  that  no  blood  was  found  in  the 
urine  till  later,  seem  to  indicate  that  some  degree  of  chronic 
nephritis  had  been  present  before.  The  al)sence  of  any  note 
on  the  heart,  and  of  a  microscopical  examination  of  the  kidneys, 
also  lessen  the  value  of  this  otherwise  carefully  recorded  case.* 

In  regard  to  albuminuric  retinitis  from  chronic  nephritis 
due  to  conditions  of  bladder,  ureter,  or  pelvis  of  the  kidney, 
I  can  mention  the  following  cases : — 

(1)  A  boy  (No.  62),  aged  15,  who  had  been  operated  upon 
for  stone  when  4J  years  old.  Dr.  Sharkey  sent  him  to  me  with 
severe  retinitis  in  February,  1889  ;  the  boy  was  ill  and  his  urine 
highly  albuminous.  He  was  said  never  to  have  had  scarlet 
fever.  Arteries  thickened ;  accentuated  second  sound ;  urine 
abundant  (usually  about  60  to  75  ozs.  in  24  hours),  clear,  acid, 
S.G.  1010,  containing  albumin  in  variable,  but  often  large, 
quantity.  Discharged  in  improved  health  after  2  months'  treat- 
ment as  in-patient  under  Dr.  Harley. 

(2)  A  man,  set.  49  (No.  78),  who  for  many  years  had  had 
some  degree  of  cystitis,  following  Holt's  operation  for  stricture 
of  the  urethra  performed  when  he  was  35. 

(3)  An  old  man  (No.  80),  whose  renal  symptoms  and  conse- 
quent retinitis  appeared  late  in  life,  when  he  was  76,  apjjarently 
in  connection  with  enlarged  prostate  and  cystitis. 

2.  But  the  chief  exception  to  the  rule  that  the  retinal 
changes  depend  upon  chronic  nephritis  is  seen  in  the 
albuminuric  retinitis  of  pregnancy.  It  appears  to  be  well- 
established  that  a  peculiar  form  of  kidney  disease  occurs  in 

*  Dr.  C.  E.  A.  Sutton  mentions  briefly  two  cases  of  retinitis  during  a 
first  attack  of  aciite  nephritis,  but  does  not  furnis^h  sufficient  deta-ls.  Guy's 
Hospital  Eeports,  vol.  lii  (1895). 
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pre.o'nancy,  the  special  character  of  which  is  rapid  degenera- 
tion of  the  epithelium,  such  as  is  found  in  some  forms  of 
acute  blood-poisoning.  Though  this  condition  is  not  a  true 
acute  inflammation,*  the  kidney  so  affected  may  pass  with 
unusual  rapidity  into  a  state  of  chronic  nephritis  and  con- 
traction.! Chronic  nephritis  of  the  ordinary  forms  may,  of 
course,  be  present  before  the  first  pregnancy.  In  connection 
with  our  present  subject,  what  we  have  to  ask  for  particularly 
is  that  in  every  case  of  pregnancy  retinitis,  any  evidence  as 
to  the  state  of  the  kidneys  before  the  first  pregnancy  should 
he  recorded ;  proof  on  the  one  hand  that  they  were  diseased, 
or  evidence,  based  on  careful  examination,  that  they  were 
sound.  [Mr.  Marcus  Gunn  informs  me  that  in  all  the  cases 
of  albuminuric  retinitis  of  pregnancy  that  he  has  seen  in 
recent  years,  disease  of  the  retinal  arteries  has  been  well- 
marked.  This  observation  is  important  if  the  retinitis  in  any 
of  Mr.  Gunn's  cases  occurred  in  the  first  pregnancy. — E.  N.] 
The  propriety  or  otherwise  of  prematurely  emptying  the 
uterus  may  depend  in  part  upon  the  conclusion  as  to  the 
character  of  the  kidney  disease,  whether  old  and  progessive, 
or  recent  and  perhaps  recoverable. 

It  is  generally  held  that  the  prognosis  for  life  in  the 
ronal  retinitis  of  pregnancy  is  better  than  in  the  ordinary 
cases,  and  my  own  experience  agrees  with  this.  This  does 
not  of  itself  prove  that  the  renal  disease  of  pregnancy  is 
peculiar  ;  it  may  merely  show  that  pregnancy  acts  by  causing 
an  exacerbation  of  pre-existing  kidney  disease,  from  which 
exacerbation  the  patient  recovers  after  removal  of  the  special 
cause.  But  examination  of  the  facts  does,  I  think,  support 
the  hypothesis  that  in  many  cases  the  kidneys  were  healthy 
until  they  were  attacked  by  the  special  pregnancy  disease. 
Thus  out  of  22  cases  of  pregnancy  retinitis,  of  which  I  have 
notes,  I  know  of  only  five  deaths,  and  only  one  of  these 

*  Honnan,  Articlo  :  "  Eolampsifj,"  Allbutt's  System,  vol.  vii.  Grocnouw, 
Graoic-Sacmisch,  llandbuch,  2nd  edn.,  Kap.  xxii,  1901. 

t  Dielcinson,  Article  :  "  Diseases  of  the  Kidney,"  Allbutt's  System, 
vol.  iv. 
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(No.  13)  occurrod  within  2  years  of  the  retinitis.  (The 
four  others  died  respectively  3^,  4i,  7,  and  7  years  after  the 
retinitis.)  vSix  other  cases,  of  whose  death  I  have  no  record, 
are  known  to  have  lived  more  than  2  years  (one  of  them  at 
least  5  years,  one  9  years,  having  had  pregnancies  suhsecpient 
to  the  one  that  caused  the  retinitis;  one  5^  years,  one  11 
years,  one  10  years,  having  had  two  pregnancies  since  the 
first  which  caused  the  retinitis  ;  one  13  years,  one  24  years). 
So  that  of  the  22,  nine  (or  two-fifths)  are  known  to  have 
lived  2  years  or  more  after  the  retinitis,  whilst  of  the  four 
known  to  have  died,  only  one,  as  stated  al)0ve,  succumhed  in 
less  than  2  years.  On  the  other  hand,  of  42  non-pregnancy 
cases  in  which  I  know  the  duration  of  life  after  tlie  retinitis, 
only  nine  or  just  over  one-fifth  lived  more  than  2  years ; 
and  no  less  than  25  died  within  1  jear.  So  it  seems  tliat  if 
the  pregnancy  patients  survive  the  ordinary  maximum  at 
all,  say  2  years,  they  are  likely  to  live  for  several  years  and 
sometimes  for  the  full  term  of  life.  As  a  rule,  the  retinitis 
of  pregnancy  occurs  only  once,  but  occasionally  the  history 
points  to  a  second  more  or  less  definite  attack. 

Again,  in  the  majority  of  my  own  cases  retinitis  lias  not 
occurred  until  after  several  pregnancies,  and  in  many  there 
was  a  history  of  several  attacks  of  pregnancy  dropsy,  the 
ages  of  these  patients  varying  from  29  to  41.  In  19  cases 
where  the  point  is  noted,  the  retinitis  occurred  during  the 
fifth,  or  a  subsequent  pregnancy,  in.  no  less  than  14,  whijst 
in  four  of  the  19  (Xos.  31,  52,  74,  79)  it  came  with  the  first 
pregnancy. 

Although  in  two  of  these  four  first-pregnancy  cases 
(Nos.  31  and  79)  further  pregnancies  are  known  to  have 
occurred,  no  return  of  renal  or  eye  symptoms  took  place, 
and  the  patients  lived  at  least  10  years  afterwards.  These 
two  women  were  very  young  (19  and  21  years  respectively) 
at  the  date  of  the  first  pregnancy  and  of  the  retinitis,  and 
though  one  of  them  (No.  79),  now  at  the  age  of  31,  presents 
the  signs  of  granular  kidney,  it  seems  not  improbable  that 
the  kidneys  in  both  of  them  were  healthy  before  the  original 
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pregnancy.  In  other  three  cases  (Nos.  72,  91,  96),  where 
tlie  retinitis,  though  not  occurring  in  a  first  pregnancy,  was 
followed  by  many  years'  (at  least  11,  13  and  24)  freedom 
from  symptoms,  it  is  reasonable  to  draw  the  same  inference. 
These  five  cases  (Nos.  31,  79,  72,  91,  96)  were  briefly  as 
follows  : — 

Ehzabeth  B.  (No.  31).  Seen  in  July,  1881,  set.  28.  In  first 
confinement,  9  years  ago,  was  "  blind  from  dropsy  "  for  2  weeks. 
Number  of  pregnancies  since  then  not  stated,  but  after  one  of 
them  had  three  fits,  and  during  two  of  them  dropsy,  but  less 
severely  than  the  first  time,  and  with  no  return  of  failure 
of  y.  Two  years  ago  ulcer  of  L.  cornea,  leaving  scar  and 
preventing  good  ophthalmoscopic  examination.  K.  V.  6/18, 
slightly  improved  by  -1*5  cyl.  ;  pigment  spots  all  over  fundus, 
including  y.s. ;  at  y.s.  also  many  round  dull  whitish  dots  in  or 
beneath  retina ;  o.d.  pale ;  the  pigment  spots  often  rather 
angular  ;  no  atrophy  of  choroid. 

Alice  T.  (No.  79).  Dropsy  began  about  5th  month  of  first 
pregnancy  when  set.  21.  At  6th  month  (May,  1893)  convulsions 
and  general  dropsy;  labour  artificially  induced;  was  uncon- 
scious 10  days,  and  as  soon  as  consciousness  returned  was 
quite  blind ;  a  few  days  later  Dr.  A.  B.  Batley  found  o.ds.  in- 
distinct, and  large  haemorrhages  into  retince ;  u.  contained  casts 
and  much  albumen.  Dropsy  quickly  disappeared,  health  im- 
proved, and  on  June  18th,  2  weeks  after  total  bhndness  was 
discoveied,  could  see  dimly  with  L.,  but  E.  still  blind.  In 
October,  seen  at  Moorfields,  R.  V.  fingers  1-5  m.,  L.  })arely  hand 
reflex ;  general  retinal  haze,  some  characteristic  bright  white 
deposits,  much  disturbance  of  pigment  epithelium,  and  some 
l)lotches  of  increased  pigment;  o.ds.  not  much  altered.  U. 
hyaline  casts  and  consideraljle  all)umen.  About  November  V. 
lapidly  improved,  and  she  was  able  to  resume  her  work  in  a 
drapery  shop.  Three  years  after  first  pregnancy  Dr.  Batley 
again  induced  artificial  labour  for  commencing  dropsy  and 
allmminuria  at  7th  month  of  second  pregnancy.  Sight  not 
affected.  Two  years  after  that,  third  confinement  at  full  time 
(ait.  26)  without  recurrence  of  symptoms  ;  child  did  well.  May, 
1003,  now  a;t.  31,  widow  3  years.     V.  has  been  as  now  since 
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about  November,  1893.  R.  -  3  D.  cyl.  G/9  partly,  L  -  2  I),  oyl. 
with  -ID.  sph.  G '12  ;  much  (listur))ancc  of  epithelial  pigment 
about  y.s.,  and  some  spots  of  increased  pigment;  no  white 
deposits;  o.ds.  normal  colour;  arteries  not  bright,  l)Ut  one  in 
L.  eye  compresses  its  companion  vein  decidedly.  Uadial  arteries, 
especially  L.,  thick  and  difficult  to  compress.  Heart,  second 
sound  much  accentuated,  and  probably  both  ventricles  hyper- 
trophied  (Mr.  L.  J.  Paton);  u.  1030,  high  colour,  acid,  cloud  of 
albumin  to  heat,  nitric  acid  and  picric  acid.  Considers  her.self 
well,  and  lives  carefully. 

Mrs.  H.  (No.  72).  Two  pregnancies,  with  interval  of  several 
years;  second  ended  at  8th  month,  xt.  39,  child  living,  albumin 
and  failure  of  V.  shortly  before  confinement.  5  to  6  months  after 
failure  of  V.  seen  with  Dr.  A.  C.  Turner ;  sul)siding  characteristic 
neuro-retinitis  of  both ;  V.R.  6/24,  L.  6/12.  April,  1903,  set.  49, 
Dr.  Turner  writes  that  there  have  ])een  no  more  pregnancies 
and  she  keeps  faii-ly  well,  but  that  V.  became  slowly  worse  after 
I  saw  her  and  she  is  now  quite  blind  of  both  eyes. 

Mrs.  R  (No.  91).  Seen  in  1896  and  again  in  1899,  when  set.  65. 
Six  pregnancies  between  ages  of  29  and  41,  and  had  albuminuria 
during  several  of  them ;  all  either  still-born  or  miscarriages. 
About  8th  month  of  No.  6  V.  failed  in  both  eyes  "from  all)u- 
minuria;"  artificial  labour  induced;  V.  improved  but  not  to  full 
recovery.  Still  has  albumin  at  times  and  has  to  diet  carefully. 
V.  aiid  ophthalmoscopic  changes  the  same  at  both  her  visits  to  me 
(1896,  when  set.  61,  and  1899  when  64) ;  R.  6/18,  L,  6/60 ;  changes 
symmetrical,  but  more  in  L. ;  o.ds.  pale,  retinal  vessels  not 
obviously  changed,  patches  of  epithelial  denudation,  with  some 
increase  of  pigment,  at  central  region,  y.s.  invaded  in  L.,  but  free 
inR. 

Mrs.  A.  (No.  96),  when  vet.  36,  late  in  a  pregnane}^,  V.  failed 
in  both  eyes,  continued  bad  till  confinement  6  weeks  latei',  and 
got  much  worse  a  few  days  after  birth  of  child.  About  2  weeks 
after  confinement  V.  began  to  improve,  but  never  became  good 
again ;  when  at  worst  was  nearly  blind.  No  note  as  to  albumin 
at  that  time ;  Init  husband  (a  doctor)  says  it  is  now  normal. 
Seen  by  me  for  some  recent  further  failure  of  V.,  January,  1897, 
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set.  49 ;  V.  6/60  ^vith  each,  and  with  H.  As.  4  D.  corrected  just 
reads  up  to  3  J. ;  many  old  pigment  spots  and  pale  spots  about 
}^s.,  and  at  periphery,  both  eyes  :  in  E.  some  fresh  haemorrhages 
and  a  single  white  patch ;  o.ds.  dirty  darkish  colour  and  some- 
what hazy ;  retinal  arteries  small  and  very  bright. 

Whilst  on  this  subject  of  pregnancy  retinitis,  certain  cases 
may  be  mentioned  in  which  the  sight  fails  soon  afUr  confine- 
ment, remains  very  bad  for  several  weeks,  and  then  returns 
more  or  less.  We  do  not  know  the  condition  of  the  fundus 
during  the  active  period  in  these  cases.  When  seen  some 
time  after  recovery,  traces  of  past  optic  neuritis  are  found  in 
some  of  them,  but  in  others  no  visible  change  remains,  and  I 
have  never  seen  signs  of  widely  spread  retinitis.*  None  of 
the  cases  that  I  have  seen  gave  any  history  pointing  to 
eclampsia,  but  on  the  other  hand  they  are  not  explained 
either  by  flooding,  or  obvious  kidney  disease.  I  think  that 
these  cases  deserve  attention,  as  perhaps  furnishing  a  link 
between  neuro-retinitis  from  loss  of  blood,  which,  after  all, 
may  in  a  sense  be  toxic,  optic  neuritis  in  puerperal  poly- 
neuritis,t  uraemic  blindness,  and  the  more  acute  examples 
of  albuminuric  retinitis. 

I  saw  an  additional  and  well-marked  case  of  this  kind  with 
Mr.  Doyne,  at  Oxford,  only  a  couple  of  days  ago.  A  woman, 
aet.  30,  lost  her  sight  absolutely  a  fortnight  after  her  first  confine- 
ment in  June,  1902.  Optic  neuritis  was  diagnosed  by  an 
ophthalmic  surgeon  in  Manchester.  The  urine  was  reported,  she 
says,  to  he  natural.  She  had  no  fits,  and  though  the  labour  was 
instrumental  (at  the  8th  month),  she  made  a  good  recovery  except 
for  weakness.  The  blindness  came  on  almost  immediately  after 
she  got  up  from  bed ;  she  was  suckling  the  baby,  and  did  so  till 
it  died  at  10  weeks  of  age.  After  some  weeks  she  began  to  see 
light,  and  improved  a  little  throughout  the  winter ;  latterly  the 
improvement  has  been  more  marked,  and  she  can  now  (July,  1903) 
read  short  words  of  print  equal  to  about  six  Jaeger,  and  sees  a])out 

*  Nettleship,  R.L.O.H.  Reports,  vol.  xiii,  p.  97  (1891). 
t  Tiirney,  St.  Thomas'  Hospital  Reports,  vol.  xxv,  181)7.     ''Polyneuritis 
in  Relation  to  Gestation  and  the  Puerperimn." 
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4/60.  The  discs  arc  very  white,  with  some  haze  along  the  vessels, 
the  arteries  are  not  bright  and  there  are  no  signs  of  past  retinitis. 
The  urine,  tested  on  28th  August  by  Dr.  R.  M.  Wood,  is  free  from 
albumin,  and  though  the  second  sound  is  somewhat  accentuated, 
Dr.  AVood  finds  no  proof  of  cardio-vascular  changes. 

3,  Influence  of  age  and  sex  in  renal  retinitis  (still 
omitting  pregnancy  cases). 

Sex.  In  my  own  cases  (numbering  between  80  and  90) 
I  find  a  large  excess  of  males,  viz.: — 56  males  and  30  females, 
or  64  per  cent,  and  36  per  cent.  Miles  Miley,  in  51  cases 
found  38  males  and  13  females,  or  75  per  cent,  and  25  per 
cent. ;  Schlesinger*  in  43  cases,  29  males  and  14  females,  or 
68  per  cent,  and  32  per  cent.  These  figures,  123  males  and  57 
females,  in  all  180  cases,  show  68  per  cent,  males  and  32  ])er 
cent,  females.f  These  proportions,  about  2  males  to  1  female, 
are  almost  the  same  as  in  chronic  kidney  disease  (Dickinson 
and  West),t  and  this  is  what  we  should  expect. 

Age.  The  age  of  patients  of  both  sexes,  with  ordinary 
albuminuric  retinitis,  ranges  between  30  and  60  in  aliout 
two-thirds  of  the  cases  (54  out  of  85  in 'my  series),  the  most 
prolific  single  decade  being  from  50  to  59  (22  cases  out 
of  85).§ 

If  we  include  the,  pregnancy  cases,  the  three  decades 
(30  to  60)  show  nearly  equal  numbers,  and  yield  together 
nearly  75  per  cent,  of  the  total  (69  out  of  107) ;  the  most 
prolific  decade  for  the  pregnancy  cases  being  between  30 
and  39  (10  out  of  22  cases).  This  fact  accords  with  the 
statement  already  made,  that  usually  several  pregnancies  are 
required  to  produce  such  a  renal  state  as  will  cause  retinitis, 
but  it  proves  nothing  as  to  the  condition  of  the  kidneys  prior 
to  the  first  pregnancy. 

*  Sclilesinger,  Graefe-Saemisch,  new  cditioD,  lief.  26-27,  p.  97. 

t  C.  S.  Bull,  however,  found  only  55  per  cent,  males  and  as  much  as 
45  per  cent,  females. 

X  Dickinson.  Clifford  Allbutt's  System,  vol.  iv.  Samuel  West,  Lettsomian 
Lectures,  "  On  Granular  Kidney  and  Physiological  Albuminuria,"  1900. 

§  Ealos  found  tlio  largest  proportion  of  cases  in  the  decade  55-65. — 
Birmingham  Medical  Review,  1880. 
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It  is  interesting'  to  observe  that  so  far  as  my  small 
numbers  sliow,  the  prospect  of  life  seems  to  be  better  when 
renal  retinitis  comes  on  after  55  than  before  ;  for  of  my  10 
patients  who  are  known  to  have  lived  more  than  2  years,  no 
less  than  7  were  above  that  age  when  the  retinitis  occurred, 
viz. : — o6,  57,  60,  64,  65,  75,  76  years  respectively.  Curiously 
enough  the  other  3  patients,  who  lived  an  unusually  long 
time  after  the  retinitis,  were  very  young  when  it  came  on 
viz. : — 5 J,  21,  and  23  years  of  age  respectively. 

The  relative  sex  frequency  is  much  the  same  after  the 
age  of  60  as  before,  10  patients  aged  60  and  upwards  being 
male,  and  5  female,  out  of  15. 

We  are  in  need  of  more  information  as  to  cases  of  juvenile 
renal  retinitis.  I  have  seen  10  cases  in  patients  under  the 
age  of  21  (Nos.  17,  19,  21,  44,  49,  55,  62,  98,  108,  109),  and 
have  found  14  others  published  in  sufficient  detail.  Of  these 
24  patients,  10  were  males  and  14  females,  almost  the 
reverse  of  the  rule.  Of  my  own  10  cases,  1  (a  boy)  had  been 
operated  on  for  stone,  1  (a  lad  of  20  years)  suffered  from 
liereditary  syphilitic  keratitis,  and  3  (a  boy  of  16  and  2  girls 
of  19  and  12  years)  gave  a  history  of  scarlet  fever  about 

9  years  previously ;  in  the  remainder  both  scarlet  and 
rheumatic  fever  were  denied.     I  know  the  result  in  6  of  my 

10  cases: — 4  died  within  5  months  of  the  retinitis;  one 
(No.  109)  lived  for  3 J  years,  dying  of  phthisis  with  amyloid 
disease  of  many  organs ;  and  one  (No.  49)  is  known  to  be 
living  and  apparently  well  at  the  age  of  25,  nearly  20  years 
after  her  eye  disease.  In  regard  to  the  nature  and  cause  of 
chronic  kidney  disease  in  children,  it  is  interesting  to  note 
(1)  Professor  Rose  Bradford's  statement  that  the  atrophic 
form  of  cl ironic  Bright's  disease,  with  small  white  or  mottled 
kidneys,  usually  occurs  in  young  subjects  and  is  probably 
not  directly  related  to  granular  kidney  ("  The  Lancet," 
1903,  Vol.  TI,  p.  3);  [(2)  Dr.  George  Carpenter's  opinion, 
expressed  in  the  discussion  on  my  paper  that  evidence  is 
accunmlating  in  favour  of  chronic  renal  disease  in  children 
being  often  due  to  hereditary  syphilis ;  (3)  Mr.  Hartridge,  in 
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the  same  discussion,  mentioned  a  case  of  renal  retinitis,  now 
under  his  notice,  in  a  boy,  a<_;ed  12  years,  who  is  ])robal)ly 
the  subject  of  hereditary  syphilis.]  The  6  cases  above 
referred  to  are  as  follows : — 

Mary  S.  (No.  17).  Good  health  till  ajt.  18,  when  she  had  an 
illness  called  "  inflammation  of  bowels,"  and  catamcnia  ceased  for 
a  year.  Four  months  before  admission  into  St.  Thomas's  Hospital 
another  attack  of  pain  in  belly  with  severe  constipation  :  got  well 
from  this,  but  2  months  ago  V.  failed  and  has  got  worse.  On 
admission,  13th  February,  1879,  a^t.  20,  single,  ill-grown.  Has 
only  p.l.  Very  severe  retinitis  of  ha^morrhagic  type  with  no 
white  patches,  but  some  patches  of  more  or  less  complete  rlioroidal 
atrophy,  probably  due  to  previous  haemoi'rhages  from  choroidal 
vessels.  Died  2  months  later,  some  absorptioti  of  retinal  hiemor- 
rhages  haWng  taken  place.  U.  slightly  albuminous  at  some  trials, 
quite  free  at  others.  Post-mortem. — Kidneys  granular,  extremely 
contracted,  tough  and  pale,  cortex  much  wasted;  L.  ventiicle 
much  hypertrophied  (an  inch  thick) ;  pericardium  n. ;  old  II. 
pleurisy.     Pregnancy  not  explicitly  negatived. 

Louisa  D.  (No.  19).  Measles  and  whooping  cough  in  infancy  ; 
never  scarlet  or  rheumatic  fever.  Sight  defective  for  6  weeks 
before  admission,  and  17  days  before  admission  a  fit  with  loss  of 
consciousness  for  several  hours.  Admitted  at  St.  Thomas's 
Hospital,  4th  June,  1879,  set.  14,  under  care  of  Dr.  Stone. 
R.  hemiplegia  and  paralysis  of  R.  external  rectus ;  systolic  bruit ; 
u.  considerable  albumin,  a  few  blood-cells,  no  casts.  Catamenia 
began  6  to  8  months  ago,  but  have  stopped  for  last  3  months. 
Severe  characteristic  neuro-retinitis  with  much  swelling,  and  the 
radiating  pattern  of  white  deposits  around  y.s.  30th,  V.  much 
worse ;  urine  contains  more  blood.  August — another  fit ; 
extensive  detachment  of  retina  in  each  eye.  September  23rd. — 
Died  after  convulsions.  Fost-morieuL — Heart,  great  hypertrophy 
of  L.  ventricle;  old  double  pleurisy;  kidneys,  I\.  reduced  to 
1  oz.  weight,  L.  5  oz.,  granular,  capsule  adherent  and  leaving 
granular  surface ;  brain,  large  old  haemorrhage  just  outside  L. 
lateral  ventricle.  (This  case  was  published  by  my  then  house 
surgeon,  Mr.  Davidson,  in  Trans.  Ophth.  Soc.  I.  p.  57.,  but  I  ha^  e 
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HOW   jidded    some   other   facts   from   my    own    notes   made   at 
St.  Thomas's  Hospital.) 

B.  (girl,  iet.  11),  under  Dr.  Bristowe's  care  at  St.  Thomas's 
Hospital,  11th  July  to  5th  November,  1879,  when  she  died. 
There  was  no  post-mortem.  Admitted  for  headaches  and  vomiting. 
Never  had  scarlet  fever.  17th  July  I  found  double  neuro-retinitis, 
suggestive  of  renal  disease.  U.  1012,  a  trace  of  albumin.  By 
end  of  August  I  noted  "  receding  renal  retinitis ;  is  now  quite 
blind."     5th  November — Died. 

Thomas  H.  B.  (No.  108).  Healthy  at  birth ;  had  rickets  and 
at  set.  16  months  stopped  growing,  head  enlarged,  and  he  began 
to  pass  large  quantity  of  u. ;  set.  4  years  intelligence  began  to  fail. 
Scarlet  fever  «t.  about  7.  Admitted  6th  March,  1880  (Dr. 
Sharkey  and  Dr.  Bristowe ;  my  ophthalmic  notes).  Tibia?  bent 
from  old  rickets;  u.  1010,  much  albumin,  a  few  blood-cells,  no 
casts,  quantity  about  n. ;  o.ds.  hazy ;  oedema  of  feet  and  hands. 
11th. — Decided  difluse  neuro-retinitis  with  grey  swelling  of 
retinae.  17th. — Died.  Post-mortem>. — Heart  somewhat  dilated  on 
l)Oth  sides ;  aortic  valves  diseased.  R.  kidney  4 J  ozs.,  small,  cystic, 
no  visil)le  healthy  structure,  capsule  adherent ;  L.  kidney  absent ; 
no  trace  of  it,  its  vessels  or  ureter.  Dura-mater  thick  and  adherent 
to  skull,  parietal  bones  thick  and  heavy,  brain  looks  natural. 

Theresa  R.  (No.  109).  August,  1876,  came  to  me  at  the  South 
London  Ophthalmic  Hospital.  She  was  ait.  12,  but  undergrown, 
and  looked  only  9,  and  she  had  enlarged  submaxillary  glands ; 
severe  neuro-retinitis,  with  many  haemorrhages  in  retina  and  some 
perhaps  in  choroid ;  no  typical  white  patches ;  opacities  L.  vitreous. 
U.  cloud  of  albumin  repeatedly  found.  Some  hypertrophy 
of  L.  ventricle  (Dr.  Barlow).  First-born  of  7,  of  whom  4  were 
living.  Had  "inflammation  of  lungs"  set.  13  months  and  mild 
scarlet  fever  set.  4,  and  soon  after  that  a  vague  illness  in  which 
became  very  weak  for  a  time.  In  September,  1876,  irido-cyclitis  of 
L.,  with  vascular  deposits  in  angle,  began  and  slowdy  progressed  to 
blindness  and  shrinking,  and  in  October,  1879,  I  excised  the  eye 
and  found  detachment  of  retina.  R.  had  meanwhile  recovered 
from  20/0  to  20/40  with  pale  o.d.,  small  arteries  and  some  spots 
like  choroiditis.     From  4th  February,  1880,  she  was  under  Dr. 
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Hailey's care,  at  St.  Thomas's  Hospital,  till  her  death  on  8th  April 
of  that  yeai",  at  the  age  of  al)oiit  1')^,  with  advanced  phthisis, 
albumin  having  continued  in  the  urine  till  the  end.  Post-mortem. — 
Dr.  Sharkey  found  old  pericarditis  and  some  hypertrophy  of  both 
ventricles;  kidneys  granular  with  adherent  capsule,  R.  only  IJ  oz., 
L.  5J  ozs.  ;  lungs  destroyed  by  very  large  cavities  lined  l)y 
suppurating  membrane,  but  no  tubercle  found  in  them.  Intestines 
showed  tubercle  and  some  ulceration  of  Peyer's  patches.  Liver 
much  enlarged,  smooth;  spleen  enlarged  and  "sago-grain." 
Well-marked  amyloid  reaction  with  iodine  in  liver,  spleen,  L. 
kidney,  and  small  intestines. 

Beatrice  H.  (No.  49)  had  whooping  cough  and  measles  in 
early  childhood ;  no  scarlet  or  rheumatic  fever ;  no  diphtheria. 
Is  first-born  of  four.  Father  has  gout  in  ankle.  When  set.  5^-, 
ill  with  pains  in  loins  and  failure  of  V. ;  the  late  Mr.  Haynes 
Walton  saw  her  for  the  sight,  and  is  reported  to  have  said  she 
had  "  Bright's  disease  ; "  no  fits,  but  was  very  ill.  V.  did  not 
begin  to  return  for  4  months.  At  Moorfields,  December,  1886, 
set.  8;  very  timid :  stunted  and  undergiown,  patchy  congestion 
of  cheeks,  heart's  impulse  increased  and  apex  in  nipple-line, 
radial  artery  too  hard;  u.  1010,  cloud  of  all)umin  (repeated 
examinations  by  Dr.  Herringham) — V.  fairly  good,  but  not  normal. 
O.ds.  very  white,  arteries  shrunken,  veins  show  thick  white  lines  ; 
pigment  disturbance  and  some  shining  white  spots  at  y.s.  Seen 
again  in  1887  (March  and  August),  and  1889  (October),  and  urine 
each  time  of  low  S.G.,  and  contained  a  little  albumin.  For  a  time 
continued  to  have  much  frontal  headache,  but  in  other  respects 
improved  and  grew  bigger  and  stronger.  V.  was  always  6/36  with 
each  eye.  In  November,  1891,  aet.  13,  much  stronger  and  better 
grown  ;  V.  of  R.  6/36,  L.  6/24;  U.  1010,  l)ut  no  albumin  (single 
examination).  In  June,  1903,  Dr.  W.  J.  Drew,  of  Egham,  where 
the  girl  formerly  lived,  kindly  wrote  that  he  had  enquired  and 
heard  that  she  was  grown  up  and  in  good  health.  She  must  now 
be  25. 

4,  We  recognise  two  principal  Jacturs  in  the  production 
of  albuminuric  or,  more  correctly,  renal  retinitis,  a  morbid  state 
of  the  blood,  and   a  diseased   condition   ot"  the   walls  of  the 
VOL.  XV.  Z 
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retinal  arteries,*  and  in  most  cases  we  have  to  reckon  with 
hotli.  The  blood-state  is  the  chief  cause  in  the  severe  acute 
cases  with  great  oedema  and  effusion,  some  of  which,  e.r/.,  the 
favourable  pregnancy  cases,  recover  both  health  and  sight. 
Arterial  disease  takes  the  more  important  share  in  many  of 
the  less  violent  cases.  Then,  we  meet  with  arterial  disease, 
hicmorrhages  and  retinitis,  and  white  patches,  without 
albumin ;  and  finally  cases  of  arterial  disease  only — hyaline 
tliickening  of  coats,  with  or  without  exaggeration  of  the  light 
streak — occasionally  with  albumin,  but  more  often  without. 

I  do  not  propose  to  dwell  on  the  blood-state  in  renal 
retinitis.  But  there  is  plenty  of  room  for  careful  clinical 
work  in  regard  to  the  diagnostic  significance  of  visible  changes 
in  the  coats  of  the  retinal  arteries. 

When  we  see  the  retinal  arteries  thickened  and  hyaline 
looking,  whether  they  have  caused  venous  ha3morrhage  by  com- 
pression or  not,  are  we  justified  in  inferring  the  presence  of 
chronic  nephritis  if  tlie  urine  (examined  repeatedly)  is  free 
from  albumin,  not  of  very  low  specific  gravity,  "and  the  heart 
not  demonstrably  hypertrophied  ?  Dr.  Samuel  Westt  believes 
the  diagnosis  of  granular  kidney  is  justified  when  we  find 
higli  pulse-tension,  with  thickened  artery  and  retinitis,  even 
witliout  albuminuria,  and  he  appears  to  think  that  the  pulse- 
tension  and  thickened  artery  alone  are  enough  in  some  cases 
without  either  retinitis  or  albuminuria.  The  ophthalmic 
ol)server  may,  therefore,  fairly  suspect  an  early  stage  of 
granular  kidney  disease  whenever  he  diagnoses  decided 
hyaline  thickening  of  the  retinal  arteries.  The  suspicion  will 
l)e  nnich  strengthened  if  the  patient  be  comparatively  young. 
Tt  is  well,  therefore,  to  look  for  the  appearance  of  such  arterial 
disease  by  routine  in  young  subjects. 

This  hyaline-fibroid  thickening  of  the  retinal  arteries  is 
now  well-known  to  be  indicated  by  intensification  of  the 
bright  streak  ii\u\   c()mi)ression  of  the  veins  where  they  are 

*  Gowers,  1876;    lirailey  and  Kdiniincl^j,  1881  :   Marcus  Guiui,  1802  snifl 
1808;  Herfpl,  HeidoIbcr<r  Congrot^.s,  1000. 
t  "^aiimcl  Wcof,  /oc.  ci/.,  ]).  37. 
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crossed  by  aiteries.  The  comliLioii,  though  [)iulj;il)ly  .seldom 
coiiHned  to  the  arteries  of  the  retina,  is,  doubtless,  often 
spread  unequally  thrcjughout  the  system  ;  indeed,  in  regarfl  to 
the  retina  alone  the  appearances  may  be  conspicuous  in  ouv. 
eye,  and  insignificant  or  even  al)senl  in  the  other,  whilst  even 
in  the  same  eye  they  are  by  no  means  always  cciually  dis- 
tributed along  the  aflected  vessel  or  vessels. 

T  have  not  myself  had  the  oppf)rtunity  of  tracing  a  case 
in  which  uncomplicated  disease  of  retinal  arteries  was  proved 
to  be  followed  after  some  years  by  the  signs  of  chronic 
nephritis.  Mr.  Marcus  Gunn,*  has  however,  recorded  a  very 
important  instance  in  which  a  woman,  at  the  age  of  51,  had 
bright  retinal  arteries,  and  a  little  hiiemorrha^e  into  the 
vitreous  of  one  eye,  but  no  albumin  and  no  renal  symptoms ; 
when  56,  there  were  retinal  hcemorrhages  and  alljumin  was 
sometimes  present ;  from  58  to  59  more  retinal  ha-morrhage, 
retinal  patches,  a  cerebral  seizure,  and  albumin  more  frequent ; 
at  61  retinitis  worse,  cerebral  degeneration,  ura^mic  symptoms. 
I  anticipate  that  other  cases  of  this  kind  followed  from 
beginning  to  end  will  be  forthcoming. 

[Mr.  Marcus  Gunn  kindly  allows  me  to  add  the  following 
unpublished  cases  and  remarks,  showing,  as  he  believes,  that 
marked  arterial  disease  with  albuminuria  may  sometimes 
come  on  comparatively  quickly.  (1)  The  patient,  a  man 
who  had  been  seen  several  times  during  about  10  years  by 
Mr.  Gunn,  quickly  developed  serious  bad  health  with  albu- 
minuria, degeneration  of  retinal  arteries  and  haemorrhages, 
after  a  very  bad  attack  of  influenza ;  he  died  18  months  later 
of  intracranial  htemorrhage.  (2)  In  another  patient,  whose 
health  suffered  greatly  after  severe  influenza,  albuminuria,  de- 
generated retinal  arteries,  and  retinal  haemorrhages  were  found. 

Mr.  Gunn  suggests  a  comparison  between  such  post- 
influenzal cases  and  the  albuminuric  cases  of  pregnancy,  the 
arterial  and  renal  disease  in  both  being,  he  supposes,  due  to  a 
comparatively  rapid  poisoning,  but  the  process  being  usually 
less  severe  when  caused  by  pregnancy  than  by  influenza.] 

*  Gunn,  Trans.  Oplith.  iioc,  vol.  xviii,  p.  350,  1898.     (C'uiit'  10.) 
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Whether  the  thickening  of  retinal  arteries  specially  de- 
scribed by  Gimn  and  others,  is  so  useful  a  diagnostic  sign  of 
granular  kidney  when  seen  in  elderly  persons,  is,  I  think,  an 
open  question.  For  instance,  in  my  own  notes  on  this  point, 
either  the  silver-wire  appearance,  or  marked  compression  of 
veins  by  arteries,  in  patients  over  40,  has  been  recorded  much 
more  often  in  women  than  men.  My  cases  (35  in  number), 
were,  however,  all  in  private  practice,  and  may  contain  some 
source  of  error,  such  as  the  greater  total  number  of  female 
than  of  male  patients.  Mr.  Marcus  Gunn  tells  me  that  he 
believe  she  also  has  seen  more  women  than  men  with  degene- 
rated retinal  arteries.  In  his  published  series  of  cases*  from 
the  Queen  Square  Hospital,  however  omitting  such  as  had 
albuminuric  retinitis,  there  were  12  males  to  9  females,  which 
is  more  like  the  normal  proportion  in  chronic  renal  disease. 
But  even  if  hyaline  thickening  of  the  retinal  arteries  after 
middle  age  should  prove  to  be  a  less  valuable  sign  of  incipient 
chronic  nephritis  than  it  probably  is  in  younger  subjects,  we 
must  still  take  it  as  a  sign  of  the  danger  of  cerebral 
haemorrhage.f 

5.  The  general  opinion  is  that  the  particular  characters 
of  the  retinitis  do  not  afford  any  guide  to  the  kind  of  chronic 
kidney  disease  present  in  a  given  patient.  Dr.  Samuel  West, 
however,  maintains  that  the  so-called  "exudative,"  or 
"  inflammatory  "  form  of  retinitis,  i.e.,  retinitis  with  much 
cjedema  and  general  haze,  indicates  parenchymatous  nephritis, 
whilst  the  "  degenerative  "  variety,  e.g.,  a  case  characterised 

*  Gunn,  loc.  cit. 

t  E.  Hertel  {loc.  cit.),  who  has  examined  the  retinal  vessels  in  a  series 
of  patients  with  widely  spread  angio-sclerosis,  divides  the  microscopical 
clian^ros  in  the  arteries  and  veins  of  the  retina  into  two  groups,  those 
associated  witli  age  (senile  changes)  and  those  due  to  inflammation.  In  the 
former  all  the  layers  show  an  increase  of  elastic  tissue,  and  the  lumen  of  the 
vessel  is  enlarged,  these  changes  affecting  the  whole  course  of  the  vessels. 
Ill  the  latter  the  alteration,  often  limited  to  certain  parts  of  a  vessel,  appears 
in  tlie  form  of  localised  thickenings  of  the  intima,  wliich  may  cause  narrow- 
ing of  tlie  lumen,  and  are,  as  in  tlie  senile  form,  also  composed  of  uewly- 
fonncfl  elastic  tissue. 
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by  the  presence  of  tlie  well-known  figure  of  l)rif;lit  whiU;  dots 
or  patches  around  the  yellow-sjiot,  with  littl(^  or  no  general 
haze,  but  often  with  decided  thickening  of  the  retinal 
arteries,  points  to  granular  kidney.  I  agree  with  Dr.  West, 
that  the  more  violent  cases  of  retinitis  are  chiefly  toxic,  an<l 
the  milder,  more  chronic  ones,  often  chiefly  vascular  in  origin. 
I5ut  I  think  it  is  unnatural  to  draw  sharp  distinctions  between 
the  "  exudative  "  or  "  inflammatory  "  and  the  ''  degenerative  " 
varieties,  or  to  associate  either  form  with  any  particular  kind 
of  chronic  nephritis.  If  we  watch  cases  from  an  early  stage 
to  the  end,  we  shall  find  that  both  in  interstitial  and  in 
chronic  parnechymatous  nephritis,  the  retinitis  may  be  either 
intense  or  comparatively  mild. 

No.  19,  already  quoted  (p.  329),  is  an  example  of  very  severe 
retinitis,  with  all  the  changes  in  advanced  granular  kidney 
disease.  In  No.  18,  a  man,  set.  31,  had,  when  I  saw  him  on 
3rd  October,  1879,  diffuse  haze  and  oedema  of  o.ds.  and  retinae 
without  either  haemorrhages  or  white  patches  of  any  kind.  A 
month  later  (November  5th)  o.d.  and  retinae  clearing,  bright 
white  dots  at  y.s.  in  R.,  none  in  L.  Three  weeks  after  this 
(November  26th),  retinae  nearly  clear  of  diffuse  haze,  radiating 
])right  dots  at  y.s.  very  striking ;  some  pigment  spots  now 
visible ;  some  haemorrhages  now  present.  He  lived  till  March, 
1880;  the  kidneys  weighed  14-J  ozs.,  capsule  non-adherent, 
surface  smooth  and  generally  pale.     Heart  much  hypertrophied. 

If  the  eyes  in  No.  18  had  been  examined  for  the  first 
time  in  November,  the  retinitis  would,  I  suppose,  have  been 
called  "  degenerative/'  and  it  seems  never  to  have  been 
decidedly  "  exudative,"  yet  he  had  "  large  white  "  kidneys. 

To  my  mind  it  is  clear  that  there  is  only  one  sort  of 
renal  retinitis,  and  that,  apart  from  arterial  disease,  the 
many  varieties  of  change  seen  during  life  indicate  only 
different  stages  and  degrees  of  («)  general  oedema,*  (h)  exuda- 

*  Distension  of  the  peri -vascular  lymph-spaces  of  tlie  retina  is,  in 
addition  to  general  oedema,  described  by  Weeks,  Arch,  of  Ophthalmology, 
vol.  xvii,  p.  276,  188^. 
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Description  of  Plate. 
Illustrating  Mr.  Nettleship's  Paper  on  Renal  Retinitis. 

Fig.  1.  Shows  a  large  swelling  in  the  nerve-fibre  layer  of  tlie  retina  close 
to  the  optic  disc.  There  are  also  amorplious  (fibrinous)  deposits 
(a)  and  patches  of  partly  disintegrated  blood-corpuscles  (i)  in 
the  inter-granule  layer.  The  letters  O  D  are  in  the  situation  of 
tlie  physiological  pit. 

Fig.  2. — A  smaller  swelling  in  the  nerve-fibre  layer. 

Fig.  3. — Fibrinous  deposits  in  the  inter-granule  and  outer-granule  layers. 

Fig.  4. — Similar  deposits  more  highly  magnified. 

The  above  figures  are  from  sections  of  the  retina  of  a  man  a^t.  43 
(Xo.  25),  in  whom  Dr.  Sharkey  found  albuminuric  retinitis  in  February, 
1S80,  and  who  died  3  months  later.  A  few  days  before  death  I  examined 
the  eyes  again  and  found  abundant  changes  still  present.  They  show  that, 
as  stated  on  pages  336  and  337,  in  albuminuric  retinitis  of  long  standing, 
the  soft-edged  patches  in  the  nerve-fibre  layer  and  the  sliarply-defincd 
deposits  in  the  deeper  layers  may  be  present  at  the  same  time. 

(Figs.  1  and  2  from  drawings  by  the  author.  Figs.  3  and  4  from  micro- 
photographs  by  Mr.  J.  Herbert  Parsons.) 
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Thus  ill  No.  ;30,  ;i  iiwiii,  :i't.  29,  had  in  July  retiuilis  witli 
slight  oedeiiia  aiul  haze,  inauy  soft-edged  or  woolly  white  patches, 
l)Ut  no  bright  dots,  though  these  were  very  carefully  sought  for. 
In  August  (1  month)  woolly  patches  less  luimerous,  but  general 
haze  increased,  and  characteristic  bright  white  dots  now  i)resent 
at  each  y.s.  In  October  (4  months)  retina'  had  cleared,  o.ds. 
greyish  and  nearly  cleai',  bright  dots  still  present  at  y.s.  lie 
had  on  admission  signs  of  parenchymatous  nephritis,  general 
dropsy,  scanty  urine  with  nnich  all)umiii  and  granulai-  and 
hyaline  casts,  dyspnoea  and  some  cardiac  hypertrophy ;  he  was 
much  ])etter  after  6  months'  treatment. 

The  greater  the  early  haze  and  oedema,  the  larger  is  the 
amount  of  these  intensely  white,  late,  degeneration  deposits.* 
When  they  appear,  the  earlier  soft-edged  patches  have  often 
to  a  large  extent  cleared  off" ;  they  last  much  longer  than 
the  soft-edged  patches,  but  if  the  patient  lives  they  certainly 
lessen  (Oases  44  and  *30),  and  probably  disappear  in  the 
course  of  many  months,  though  not  in  a  shorter  time.  In 
severe  and  prolonged  cases  the  different  forms  of  opacity 
are  often  so  abundant,  and  so  mingled  with  hcemorrhages 
and  general  haziness  and  discolouration  of  the  retina,  that 
no  analysis  is  possible,  and  I  think  that  many  of  the  dis- 
crepancies noticeable  in  the  published  descriptions  of  renal 
retinitis  have  arisen  from  choosing  for  illustration  cases  of 
great  severity  and  long  standing,  or  cases  in  which  the 
duration  of  the  changes  was  not  recorded. 

6.  It  is  well  known  that  various  other  constitutional  or 
local  conditions  produce  retinitis  or  neuro-retinitis  resembling, 
and  sometimes  indistinguishable  from,  that  caused  by 
disease  of  the  kidneys.  The  only  variety  that  I  think  we 
need  dwell  upon,  however,  is  the  retinitis  associated  with 
glycosuria.      Retinitis  in   patients   with    diabetes   is   fairly 

*  Tlie  extreme  brilliancy  of  these  spots,  as  seen  in  oplithalmoseopie 
examiuation,  suggests  that  they  are  of  tatty  eonipositiou  ;  but  luieroseopical 
examinatiou  shows  them  to  be  either  amorplious  or  coQiposed  of  a  fine 
fibrinous  network.  I  have  found  that  neither  etlier  nor  chloroform  affects 
tlieir  appearance  in  sections. 
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common,  and,  in  my  experience,  is  much  more  frequent  in 
private  than  in  hospital  practice.*    Thus,  of  my  59  cases,  only 
seven  were  in  hospital  patients.     In  many  the  urine  contains 
a  little  albumin  as  well  as  sugar,  and  in  these  it  may  be 
that  we  are  sometimes  dealing  with  ordinary  albuminuric 
retinitis   due  to  the  nephritis  that  occurs  late  in  diabetes. 
But    I  have  seen  at  least  a  dozen  in  which  there  was  no 
albumin,  and  cases  have  been  published  in  this  country  by 
Stephen    Mackenzie,!   by   the   late    James   Anderson, :|:   b}' 
Juler§  and  by  Rockliffe,||  and  in  Germany  l;)y  Hirschberg.H 
I  have  also  recorded  cases.**     There   can,  therefore,  be  no 
doubt  that  retinitis  may  be  caused  by  diabetes.     Diabetic 
retinitis  has  a  strong  family  likeness  to  renal  retinitis,  but 
differs  from  it  in  the  absence  of  the  soft-edged  or  woolly 
patches,  and  of  the  stellate  or  radial   arrangement  of  the 
white  deposits  around  the  yellow  spot,  and  there  is  usually 
no  adema.     Tlie  haemorrhages  so  often  present  in  diabetic 
retinitis  are  more  often  round  and  deeply  seated  than  linear 
and  superficial,  as  in  renal  retinitis ;  in  diabetes  they  are 
often    derived    from    capillary   aneurysms,   not    from    the 
rupture  of  larger  vessels  in  the  nerve-fibre  layer.     The  white 
deposits  take  the  form  of  irregular  masses  or  clumps  rather 
than  dots  or  round  patches,  and  are  often  arranged  in  a  rude 
zone  or  ring  at  the  circumference  of  the  macular  area.     In 
a  few  instances  luemorrhages  into  retina  and  vitreous  form 
the  chief  feature,  and  these  are,  as  would  be  expected,  not 
characteristic  of  diabetes. 

I  have  the  impression  that  the  life  prospect  in  the  retinitis 
of  diabetes  is  better  than  in  ordinary  renal  retinitis,  but  my 
data  are  too  small  to  justify  a  positive  statement.     However, 

*  Hirsehberg  makes  a  similar  statement.     Centralblatt,  1886,  p.  193. 
t  Mackenzie,  R.  L.  O.  H.  Reports,  vol.  ix,  1877. 
X  Anderson,  Ophtli.  Review,  vol.  viii,  1889. 
§  Juler,  Trans.  Ophth.  Soe.,  vol.  xii,  1892. 

II  Rockliffe,  ihid.,  vol.  xiv,  1894. 

%  liirscliberg,  Centralblatt,  1891,  pp.  18,  68. 

**  Nettleship,  Trans.  Ophth.  Soe.,  vol.  ii  (1882),  and  vol.  6  (1886),  with 
uplitlialuioscopic  drawing. 
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this  may  be,  there  is  no  doiiht  tliat  tlie  age  of  the  patients  is 
<^enerally  greater  in  the  dial )etic  cases.  Of  S2  ])ati(ints  witli 
retinitis  in  diabetes  (59  of  my  own  and  2:J  published),  only  1 
was  as  young  as  35,  and  the  great  majority  (GG)were  Ijetween 
50  and  70.  Whilst  of  107  with  albuminuric  retinitis  29  were 
35  or  less  ;  46  between  :5G  and  49 ;  only  32  between  50  and 
70  or  upwards.  Of  the  diabetic  cases  65  per  cent,  were  men, 
35  per  cent,  women,  about  the  same  proi)ortion  as  for  the 
renal  cases,  and  not  very  different  from  the  respective  deaths 
of  male  and  female  diabetics  of  all  ages,  which,  according  to 
Saundby,*  are  about  57  males  to  43  females. 

I  have  already  mentioned  that  in  renal  retinitis  the 
prospect  for  life  seems  to  be  better  in  old  persons  than  in 
those  below  50.  If  the  life  prospect  in  diabetic  retinitis  is 
better  than  in  the  average  renal  cases,  this  may  be  because 
the  diabetic  patients  are  usually  older  when  the  retinitis 
comes  on. 

7.  Many  other  points  upon  which  further  clinical  or 
pathological  information  is  desirable  might  be  mentioned.  I 
find  very  little  in  my  notes  about  either  scarlet  fever  or 
inherited  syphilis  as  causes  of  the  chronic  renal  disease  lead- 
ing to  retinitis ;  I  hope  others  who  have  made  more  careful 
enquiries  can  tell  us  something. 

The  typical  retinitis  of  renal  disease  is  of  course  nearly 
always  symmetrical,  though  sometimes  very  unequally  so.  I 
have  seen  several  cases  of  chronic  renal  disease  with  changes 
confined  to  one  eye  ;  in  most  of  these  the  retinal  disease  con- 
sisted chiefly  or  entirely  of  hcTmorrhage,  the  arteries  being 
much  diseased.  But  in  one  fairly  typical  case  of  retinitis 
(No.  76),  the  second  eye  was  not  attacked  till  several  months 
after  the  first. 

In  another  case  (No.  59),  a  man  of  48  had  rheumatic  fever 
(5  weeks  in  bed),  and  5  months  later  lost  the  sight  of  his  L.  eye 
instantaneously  from  embolism  or  thrombosis  of  the  retinal 
artery  ;  soon  after  this  he  had  an  attack  of  temporary  aphasia, 

*  Saundby,  Allbutt's  System,  III,  p.  108. 
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Mild  iheii  L.  lieniiplL'i;ia,;uid  he  was  now  told  that  liis  uiiiic  contained 
albnniiii ;  then  the  E.  eye  failed  with  typical  albuminuric  retinitis, 
hut  the  L.  (embolised  eye)  in  which  the  arteries  were  extremely 
reduced,  the  disc  pale,  and  V.  only  20  J.,  showed  no  recent  changes 
at  all. 

From  this  case  we  may  probably  infer  that  a  retina 
atrophied  by  previous  disease  is  unable  to  take  on  the 
cedema  and  other  changes  of  I'enal  retinitis.  Case  64,  given 
below  (p.  341),  probably  illustrates  the  same  point.  In  another 
case  (No.  22)  the  patient's  L.  eye  was  highly  myopic,  and 
showed  only  two  small  hccmorrhages  and  a  little  mottling 
of  doubtful  signihcance  at  the  yellows-spot;  the  E.,  with 
nearly  normal  refraction,  had  typical  well  marked  retinitis. 

Knies*  mentions  having  seen  "  pure  hcemorrhagic 
retinitis"  in  the  hitherto  healthy  eye  of  an  albuminuric 
patient,  whose  other  eye  had  been  l)linded  a  year  before  by 
retro-bulbar  neuritis:  the  retinitis  spared  the  l)lind  eye. 

[Dr.  Eeeve,  of  Toronto,  related  a  case  of  albuminuric 
retinitis  in  a  patient  with  myopia  18  IJ.,  stating  particularly 
that  the  retinal  changes  due  to  the  albuminuria  were  com- 
paratively slight,  though  the  myopic  changes  in  the  choroid 
were  pronounced.] 

In  this  connection  it  would  be  interesting  to  know  of 
instances  in  which  renal  retinitis  has  recurred  in  the  same 
eye  after  the  Hrst  attack  had  cleared  off.  I  have  notes  of 
several  cases  in  which  it  is  almost  certain  from  the  history 
that  more  than  one  distinct  attack  did  take  place,  but  I  have 
never  actually  seen  two  successive  attacks.  The  following 
appear  to  be  examples  : — 

No.  9,  a  man  of  28.  His  sight  failed  in  June,  1877,  when  in 
hospital  for  kidney  disease  under  the  care  of  Dr.  George  Johnson 
and  Mr.  Soel])erg  Wells.  V.  improved  and  he  believes  got  perfect, 
l)Ut  G  months  later  (December),  renal  symptoms  returned  and 
sight  ])ecame  worse.  In  Jaiuiary,  1878, 1  found  (a)  severe  albumi- 
nuric retinitis  with  much   swelling,  and  with  detachment  of  the 

*  KiiioSjThe  Eye  in  GeneralDiseaBes,  p.  liOG  (American  Trau.slal ion,  1895). 
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lower  part  of  eacli  I'cliiia;  (//)  niaiiy  very  black  pigiiiuiit  spots, 
.some  oi  whicli,  especially  at  the  peiiplieiy,  weiein  front  of  letirial 
vessels,  and  also  some  sliar))ly  defined  areas  "like  l»io\\n  j)aint," 
on  which  the  noinial  epithelial  ])ii;mentatioii  appeared  to  he 
intensified  without  heing  disturhed.  'i'he  changes  under  (A)  were 
probably  left  l)y  an  attack  of  retinitis  in  ,lune,  1877. 

In  Case  29  the  patient,  male,  49,  had  ty])ical  i-etinitis  in  both 
eyes  when  I  saw  him  in  May,  1S81,  and,  in  addition,  at  the 
periphery  of  L.  fundus  only,  spots  of  pigment  suirounded  by  a 
pale  zone  and  evidently  old.  This  eye  had  been  dim  for  a  time 
in  the  previous  autunni  and  had  recovered,  tin-  M.  not  being 
noticeably  affected  at  that  time. 

In  Case  64,  a  woman  had  dropsy  without  failure  of  V.  during 
her  third  and  fourth  pregnancies.  In  the  7th  pregnancy  dropsy 
again,  and  this  time  V.  failed  at  about  4th  month;  artificial 
labour  at  7th  month.  When  let.  29,  5  months  after  onset  of  bad 
sight,  Mr.  Lawford,  in  May,  1889,  found  R.  6  60,  L.  618,  with 
pale  hazy  discs,  small  arteries,  l)right  dots  at  Y.S.  region  and  pig 
ment  spots  at  equator.  Became  pregnant  again  about  August, 
and  was  confined  at  full  time  (8th  child)  in  April,  1890  ;  she  said 
that  sight  had  "failed  again"  during  this  pregnancy,  and  that 
shortly  before  confinement  she  became  totally  l)lind.  I  saw  her 
the  following  July,  -xt.  29,  quite  blind;  all  the  white  dots  had 
gone,  and  only  some  epithelial  changes  remained  at  the  Y.S.,  with 
the  O.Ds.  extremely  white,  and  the  pigment  dots*  as  noted  by 
Mr.  Lawford.  The  appearance  suggested  additional  degeneration 
of  the  optic  nerves  rather  than  a  recurrence  of  retinitis. 

Case  No.  50  was  that  of  a  woman  pregnant  7  times  in  7  years. 
Diopsy  during  second  piegnancy  ;  failure  of  sight,  lasting  for 
6  weeks  each  time,  during  the  fifih  pregnancy  2  years  ago,  the 
sixth  6  months  ago,  and  the  seventh  2  months  ago.  It  was  for 
the  last  attack  that  she  sought  advice.  All  the  children  premature 
or  stillborn  except  the  second.  When  seen  for  third  failure  of 
v.,  January,  1887,  «t.  32,  typical  lenal  retinitis  with  V.  6  18. 
No  proof  of  any  old  changes,  though  the  histoiy  ])oints  strongly 
to  previous  attacks. 

Whether  or   not  a  relapse  of  true  retinitis  can  occur,  as 
I  ])elieve  it  may  when  no  high  degree  of  atroph}'  follows 
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the  first  attack,  we  have  proof  that  recurrences  of  retinal 
lueniorrliage  do  happen  in  eyes  that  have  passed  through 
albuminuric  retinitis  ;  this  was  seen  in  Nos.  6  and  96  for 
example  (see  below). 

In  examining  cases  of  albuminuric  retinitis,  we  often 
lind  spots  of  black  pigmentation  sometimes  surrounded  by  a 
pale  ring ;  they,  no  doubt,  represent  little  heaps  of  retinal 
epitlielial  cells,  increased  by  proliferation*  and  the  sub- 
sequent contraction  of  inter-cellular  effusion.  These  pigment 
spots  are  generally  scattered  irregularly,  but  sometimes  are 
specially  abundant  towards  the  periphery,  a  puzzling  fact, 
since  as  they  are  a  consequence  of  the  retinal  oedema  and 
exudation,  we  should  expect  them  to  be  most  marked  where 
the  retina  is  thickest  and  most  vascular. 

In  a  few  cases  actual  pigmentation  of  the  retina  is 
observed,  as  in  Case  9,  given  above,  and  in  the  following : — 

In  Case  83,  a  woman,  aged  between  50  and  60,  seen  in  1894, 
had,  in  addition  to  haemorrhages  and  bright  white  deposits  at 
the  Y.S.  region,  large  areas  of  pigmentation,  exactly  like  retinitis 
pigmentosa,  but  confined  to  the  lower  part  of  the  equator  in 
each  eye.  Dr.  Knox  Shaw,  who  has  seen  her  more  recently, 
writes  to  me  that  the  haemorrhages  have  recurred  during  the 
last  few  years,  and  that  the  retinal  arteries  have  now  become 
extremely  small.  Though  the  pigmentation  was  characteristic 
when  I  first  saw  her  in  1894,  she  did  not  admit  that  her  sight 
was  worse  at  night. 

In  another  (No.  96)  a  presumably  eclamptic  retinitis 
occurred  quite  late  in  pregnancy,  seems  to  have  become  worse 
for  a  few  days  after  the  confinement,  and  then  rapidly  improved, 
V.  remaining  serviceal^le.  AVhen  I  saw  her  13  years  afterwards 
there  were  many  pigment  spots  and  pale  spots  l)oth  at  the  Y.S. 
and  periphery,  with  small,  very  ])right  arteries  and  dirty 
haze  of  O.Ds. ;  vitreous  clear.  The  changes  might  have  passed 
for  old  syphilitic  choroido-retinitis,  but  the  history  was  much 
more  like  ;ill»uminurif'  I'ctinitis,  and,  moreover,  there  were  some 

*  Nottlesliip,  Transactions  of  Ophthabnological  Society,  toI.  19,  }),  63, 
1S09. 
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fresh   hgemorrhciges   in    one    eye,  which  were  the  cjiuse  of  her 
coming  for  advice. 

Albuminuric  choroiditis  is  mentioned  by  m;iny  writers, 
chietly  on  the  authority  of  Magnus's  monograph,  publisluMl 
in  1873.*  Magnus  couhl  only  l)ring  forward  a  single  case, 
that  of  an  auiemic  boy  of  15  witli  alljuminuria,  casts  and 
mitral  stenosis,  in  whose  L.  eye  a  largo  patch  of  exudation 
extended  from  the  O.D.  to  the  Y.S.,  situated  entirely  l)eneatli 
the  retinal  vessels.  Judging  from  the  description  and  plate, 
this  patch  resembled  the  solitary  choroidal  exudations  with 
which  we  are  all  familiar  and  which  appear  to  be  sometimes 
tubercular,  sometimes  gummatous.  Neither  tubercle  nor 
hereditary  syphilis  are  mentioned  in  Magnus's  account. 
The  exudation  disappeared  completely  in  3  weeks,  and  no 
changes  were  present  in  the  other  eye ;  3  months  later 
(4  months  from  the  first  examination)  the  renal  symptoms 
were  worse,  but  no  changes  present  in  either  eye.  Magnus 
also  counted  as  choroiditis  the  pigment  spots  which  were 
figured  by  Liebreich,t  and  also  some  cases  resembling 
retinitis  pigmentosa,  described  by  Galezowski  as  "  choroiditis 
nephritica."  Xotwithstanding  the  statements  of  Carl;*:  and 
Knies|  that  inflammatory  foci  are  not  uncommonly  found  in  tlie 
chorio-capillaris  in  renal  cases,  I  think  that  such  pigmentary 
ophthalmoscopic  changes,  as  have  been  just  mentioned,  should 
be  considered  as  secondary  to  the  retinitis,||  or  if  choroidal 
at  all,  as  caused  indirectly  by  slow  atrophy  of  the  choroid 
from  hyaline-fibroid  thickening  of  its  arteries.  That  the 
vessels  of  the  choroid  are  often  extensively  diseased  is  well 


*  ?,ragiuip,  Die  Arbuminiirie  in  ilire  Ophthalmoskop  :  Erscheiningen, 
1873,  Fig.  8a. 

t  Liebreicli,  Atlas,  PI.  XI,  Fig.*^.  1  und  2. 

X  Carl,  Hertzog,  describes  obHtcrative  changes  in  clioroidal  arteries  and 
capillaries  leading  to  secondary  changes  of  the  pigment  epithelium  ;  also 
definite  thickenings  of  choroid  from  cellular  iufiltratious. 

§  Knies,  loc.  cif.,  pp.  302  and  306. 

II  Nettleship,  Trans.  Ophth.  Soc,  loc.  cif. 
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known  :  Weeks  has  found  extravasations  of  blood  into  the 
clioroid  ;  and  I  have  also  found  them  in  sections  from  one  of 
my  own  cases. 

Very  marked  niglit  l)lindness  is  noticed  occasionally. 

One  such  case  (No.  1-f)  was  seen  in  an  alcohohc  woman, 
aged  42,  with  atrophic  changes  8  months  after  severe  renal 
neuro-retenitis ;  there  was  no  pigmentation  of  retina,  but  the 
retinal  arteries  were  shrunken  and  one  of  them  ensheathed  by 
white  opacity  (peri-arterial  infiammation).  Another  case  (No.  33) 
was  in  a  soldier  invalided  from  India  for  "  Bright's  disease  "  at 
the  age  of  33.  Two  years  later,  in  the  early  summer  of  1883, 
he  became  rapidly  night-blind,  and  we  found  contracted  fields, 
pale  discs,  small  retinal  arteries  and  slight  haze,  but  no  actual 
jjroof  of  pi-evious  gross  retinitis;  V.  from  6/12  to  6/24  accord- 
ing to  the  illumination.  Urine,  S.G.  1005,  with  much  albumin. 
He  had  been  out  of  work  and  badly  fed  for  3  to  4  months 
when  the  night  blindness  came  on.  In  a  third  case  (No.  67), 
similar  to  the  last,  a  cabman,  set.  57,  who  had  been  underfed 
and  sleeping  badly  for  several  months,  found  his  sight  faiHng 
rapidly  at  night  in  the  spring  of  1890,  and  we  found  his  sight 
much  worse  for  Bjerrum's  gray  types  than  for  black  and  white. 
The  retinae  were  slightly  hazy,  and  showed  many  small 
haemorrhages  close  to  the  arteries,  but  no  white  patches  of  either 
kind  were  present,  and  none  appeared  during  the  3  months  he 
was  under  notice.  Urine,  S.G.  1010,  a  considerable  quantity  of 
albumin  ;  pulse  tension  high. 

I  suggest  that  in  each  of  these  three  cases  the  night 
blindness  was  functional,  due  to  exhaustion  by  bright  light 
in  a  Ijadly  nourished  person,  whose  retini\3  were  already 
weakened  by  arterial  shrinking  and  some  degree  of  previous 
retinitis. 

Mention  has  been  made  of  white  peri-vascular  thicken- 
ing in  one  of  the  cases  referred  to  at  an  earlier  part  of  this 
paper.  This  appearance  is  peculiar;  it  is  quite  different 
from  tlu!  (ordinary  opacity  bordering  the  blood  column  of 
the  V(;.ssels  near  the  disc  so  commonly  seen  in  post-papillitic 
atrophy,  \\()]i\  concentric  opaque  thickening  with  contraction 
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[  tlio  lumen,  and  liuni  lliu  luii^lil  "  silvt;i-  wire  "  jipjx'arajico 
(lesciibed  by  Gunn.  Th(3  vossol,  wliicli  may  lio  either  artery 
or  vein,  has  its  blood  cohunn  entirely  hidden  for  a  lonj^cr 
or  shorter  distanee  l)y  what  looks  like  a  eoatini;  ol'  white 
opacity  laid  on  outsiik^  the  vascular  walls :  this  coatini^ 
begins  and  ends  abruptly,  the  blood  column  disappearin.L( 
and  re-appearing  without  obvious  alteration  of  size  ;  some- 
times there  are  little  holes  or  gaps  in  the  white  sheath.* 
A  good  illustration  is  given  in  Fig.  1,  Plate  XII,  of  Gowers' 
Manual  and  Atlas.  I  remember  seeing  the  patient  from 
whom  that  drawing  was  made,  and  I  have  made  notes  of  a 
^ood  many  cases  since.  It  is  probably  a  similar  condition 
that  is  depicted  by  Frostf  in  his  Atlas.  Mules|  has  also 
written  on  the  condition  and  given  a  coloured  illustration. 
The  appearance  is  not  seen  until  the  retinitis  has  lasted 
some  time.  I  do  not  know  whether  microscopical  examina- 
tions have  been  made. 

Occasionally  new  blood  vessels  form  in  the  vitreous 
humour.  This  rare  change  is,  however,  not  characteristic  of 
kidney  disease ;  indeed,  I  believe  that  most  of  the  examples 
have  been  seen  in  cases  of  diabetic  and  syphilitic  retinitis. 
I  have  notes  of  it  in  only  one  renal  case  (No.  69).  Mr.  Frost 
gives  one  from  a  woman,  iet.  54,  with  slight  albuminuria,  but 
does  not  mention  sugar.  § 

Iritis  in  renal  disease  lias  been  seen  in  two  cases  by 
Knies,||  but  he  gives  no  particulars.  Slowly  destructive 
irido-cyclitis  occurred  in  one  eye  in  my  Case  109  recorded 
above,  but  the  inflammation  in  this  eye  was  probal)ly  like 
that  in  the  intestine  and  lungs,  tubercular  and  independent 
of  the  kidney  disease. 

*  An  oxtrcniely  acciirato  descriplion  of  tlic  ophthalmoscopic  appearances 
of  this  peri-arteritis  was  given  by  Hulke  in  1.S65,  in  an  albuminuric  case 
(R.L.O.H.  Reports,  vol.  v,  p.  25). 

t  Frost,  Atlas,  PI.  XL,  Fig.  00. 

I  Mules,  Trans.  Ophth.  See,  vol.  ii,  p.  47. 
§  Frost,  loc.  cif.,  Fig.  91. 

II  Knies,  loc.  cil.,  p.  306. 
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W.  T.  Lister,  F.K.C.S.,  and  W.  Ilbert  Hancock,  F.RC.S. 

We  bring  forward  tlie  following  cases  of  epithelial 
tumours  of  the  conjunctiva,  because  in  our  experience 
they  are  very  rare,  and  we  think  that  their  classification, 
aetiology,  and  certain  points  in  their  diagnosis  are 
deserving  of  careful  attention,  and  also  are  in  need  of 
further  elucidation. 

Case  I. 

Martin  A.,  age  24,  attended  at  the  K.L.O.H.,  Jan.,  1903, 
complaining  of  a  small  lump  on  the  L.  eyeball  beneath  the  upper 
lid.  He  had  noticed  it  for  at  least  10  years,  but  could  hot  say  if 
it  had  been  present  longer.  He  thought  that  in  the  last  few  years 
it  had  slightly  increased  in  size,  and  he  complained  that  at  times 
fiab's  were  detached  from  its  surface  l)y  the  friction  of  the 
upper  lid,  which,  acting  as  foreign  bodies,  caused  considerable 
irritation.  These  flakes  he  had  himself  removed  on  more  than 
one  occasion  f lom  the  lower  fornix. 

On  examination,  an  elongated  oval  growth  was  found  in  the 
bulljar  conjunctiva,  6  mm.  long,  2  mm.  wide,  situated  above  the 
cornea,  but  separated  from  the  limbus  by  about  2  mm.  The 
growth  was  slightly  laised,  about -|  mm. ;  it  had  a  sharply  defined 
edge,  and  was  freely  movable  over  the  underlying  sclerotic. 

The  surrounding  conjunctival  vessels  were  somewhat  injected, 
but  the  growth  itself  was  cmwrnlar.  Its  colour  was  pale  yellow 
and  its  suiface  dull,  strikingly  different  from  the  normal  bright 
conjunctiva.  With  focal  illumination  the  suiface  was  seen  to  be 
maiked  l)y  parallel  furiows  ruiniing  transversely  to  the  long 
axis  of  the  growth,  a  few  less  distinct  furrows  were  seen  running 
at  light  angles,  /.r.,  longitudinally  with  the  growth.  The  lids 
wcie  normal,  theie  was  no  history  of  traumatism,  there  was  no 
night  blindness,  and  in  every  other  way  ihe  eye  was  normal. 
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The   growth   was   removed  with    a   portion  of  surrounding 
conjunctiva  and  microscopic  sections  were  made. 


Case  II. 

Mildred  S.,  set.  15,  came  to  the  R.L.O.H.,  April,  1902, 
complaining  of  a  small  growth  on  the  K.  eyeball.  Her  parents  had 
first  noticed  it  3  months  previously,  and  could  not  say  if  it  had 
been  present  before  that  time. 

The  growth  was  nearly  circular,  about  2  mm.  in  diameter, 
situated  near  the  limbus,  upwards  and  slightly  outwards;  foi-  the 
most  part  in  the  conjunctiva,  but  encroaching  about  ^  mm.  on 
the  cornea.  The  conjunctival  portion  was  freely  movable  on  the 
sclerotic.  It  was  sharply  defined,  about  -J  mm.  in  thickness,  of  a 
pale  yellow  colour,  dull  granular  surface,  but  in  this  case  no 
furrows  were  seen.  The  surrounding  conjunctival  vessels  were 
slightly  injected.  The  growth  was  removed  under  cocain,  but 
the  patient  returned  a  year  later  with  a  recurrence  exactly 
similar  in  position  and  character.  It  was  removed  a  second  time 
and  microscopic  sections  were  made. 

The  lids  were  normal,  there  was  no  history  of  traumatism, 
no  night  blindness,  and  the  eye  was  normal  in  every  other  way. 

On  Microscopic  Examinntion  the  specimens  removed  from 
these  2  cases  are  found  to  be  so  similar  that  they  may  be 
described  together. 

In  each  the  growth  consists  of  a  greatly  thickened  epithelial 
layer,which  at  the  margin  abruptly  passes  into  that  of  the  normal 
conjunctiva.  The  surface  cells  are  squamous  and  somewhat  horny ; 
beneath  these  are  several  layers  of  cells  resembling  the  "stratum 
granulosum "  of  the  skin,  showing  well-marked  granules  which 
stain  deeply.  The  deeper  layers  show  distinct  prickle  cells  ; 
while  in  the  deepest  layers  the  cells  resemble  those  of  the  normal 
conjunctival  epithelium. 

In  the  specimen  from  Case  I,  in  which  furrows  were  seen  clini- 
cally, some  fairly  distinct  papillie  are  clearly  visible.  In  the 
specimen  from  Case  II,  where  no  furrows  were  seen,  no  signs  of 
papillae  are  visible. 

The  subjacent  connective  tissue  shows  a  patchy  infiltration 
with  small  round  cells,  and  the  vessels  are  dilated;  but  in  no 
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part  does  the  epithelium  pass  down  into  the  underlying  connective 
tissue. 

Case  III. 

J.  H.,  a  signal  fitter,  set.  51.  Three  weeks  before  his  visit  to 
the  Central  London  Ophthalmic  Hospital,  in  April,  1899,  he  had 
been  struck  in  the  R.  eye  with  a  piece  of  stone.  He  said  that 
no  portion  of  the  stone  remained  in  his  eye. 

He  had  a  small,  white,  nearly  circular,  sharply  circumscribed 
growth  on  the  conjunctiva  on  the  inner  side  of  the  R.  cornea, 
3  mm.  in  diameter,  raised  about  1  mm.,  separated  1  mm.  from 
the  limbus.  The  blood  vessels  round  the  growth  were  dilated. 
The  mass  was  dead-white  in  colour,  with  a  few  minute  pink  spots 
on  the  surface.     It  was  freely  movable  on  the  sclera  beneath. 

The  growth  was  completely  removed  with  a  portion  of  the 
conjunctiva  surrounding  it,  and  microscopic  sections  were 
made. 

No  foreign  body  was  found  in  the  growth,  and  the  eye  was 
otherwise  normal. 

Microscopic  examination  of  the  sections  shows  the  growth  to 
consist  of  a  mass  of  epithelial  cells.  In  the  centre  this  is  six  to 
seven  times  thicker  than  the  normal  conjunctival  epithelial  layer, 
while  at  the  margins  it  gradually  becomes  thinner.  In  this  case 
there  is  no  abrupt  margin  to  the  growth.  The  superficial  layer 
consists  of  squamous  cells  which  are  becoming  horny,  and  from 
this  layer  one  or  two  processes  of  horny  cells  pass  from  the 
surface  into  the  mass  of  epithelium. 

Running  through  the  mass  a  few  dilated  blood  vessels  with 
extremely  thin  walls  are  to  be  seen,  and  the  pink  spots  seen 
macroscopically  were  evidently  due  to"  these  vessels  where  they 
appeared  on  the  surface.  There  are  no  definite  fibrous  tissue 
processes  passing  into  the  epithelial  mass ;  nor  do  any  epithelial 
processes  pass  into  the  subjacent  tissue. 

At  the  base  of  the  growth  there  is  some  infiltration  of  round 
cells. 

Case  IV. 

A  case  very  similai-  to  the  last  came  up  at  about  the  same 
time  to  the  R.LO.H.  We  regret  that  we  cannot  find  the  notes 
of  this  case  nor  the  microscopic  sections,  but  the  case  is  distinctly 
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remembered.  An  elderly  patient  came  to  the  hosptial  with  u 
circumscribed  raised  tumour  on  the  ocular  conjunctiva  on  tlie 
inner  side  of  the  cornea,  ])ut  a  little  distance  from  the  limbus. 
It  was  dead-white  in  colour,  it  had  no  pink  spots,  as  in  Case  III, 
and  was  freely  movable  on  the  underlying  sclerotic.  The  micro- 
scopic sections  showed  the  growth  to  be  nothing  l)ut  a  mass  of 
epithelial  cells. 

Comparing  these  four  cases  : — 

Cases  I  and  II  were  young  people,  while  Cases  III  and 
IV  were  well  over  middle  life. 

In  Case  III  there  was  a  history  of  injury,  and  it  was 
after  this  that  the  growth  was  noticed.  We  think  the  injury 
was  very  likely  the  cause  of  the  growth,  some  irritation  being 
set  up  which  caused  hypertrophy  of  the  epithelium. 

In  Cases  I  and  II  there  was  no  history  of  injury,  and  the 
gi'owths  had  been  present  for  10  years  and  3  months 
respectively. 

As  to  the  cause  of  the  growths  in  Cases  I  and  II  we  are 
uncertain.  It  is  possible,  though  we  do'  not  think  it  likely, 
that  they  are  congenital  and  of  the  nature  of  the  so-called 
dermoids.  But  they  differ  from  the  latter,  in  that  they  have 
neither  hairs  nor  glands,  and  only  in  Case  I  does  the  growth 
show  any  sign  of  papillae. 

As  already  mentioned,  there  were  none  of  the  recognised 
appearances  of  xerosis  of  the  conjunctiva.  The  site  of  the 
growth  was  not  that  usual  in  xerosis,  the  mass  had  not  a 
frothy  appearance,  the  surface  could  not  be  scraped  off,  there 
was  no  night  blindness,  and  the  patients  were  in  perfect 
health. 

Hocquard  has  described  two  groups  of  cases  in  his  paper 
entitled  "Plaques  c'pithelialcs  da  la  Cornee,"  published  in 
"  Archives  d'Ophth.",  1881. 

(i)  Emulsion  patches,  which  apparently  are  similar  or 
closely  allied  to  xerosis. 

(ii)  Hypertrophic  epithelial  patches,  occurrmg  on  the 
cornea?  of  injured  eyes  subjected  to  continued 
irritation. 

2  A  2 
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From  his  description  the  latter  would  correspond  with 
the  white  thickened  epithelial  patches  seen  fairly  commonly 
on  staphylomatous  corneie. 

We  think  that  our  cases  are  closely  allied  in  microscopic 
structure  to  Hocquard's  second  group,  but  these  were  corneal, 
whereas  ours  are  conjunctival. 

Jessop,  in  the  XVI  vol.  of  "  The  Transactions  of  the  Ophth. 
Soc,"  describes  a  case  of  a  small  growth  on  the  ocular  con- 
junctiva in  a  boy,  similar  to  our  Cases  I  and  II,  except 
that  his  growth  was  red  and  ours  were  yellow,  but  this 
difference  might  be  accounted  for  by  greater  vascularity  in 
the  underlying  tissue.  The  late  Professor  Kanthack  examined 
microscopic  sections  of  it,  and  described  it  as  consisting  of 
extreme  thickening  of  the  surface  epithelium  of  the  con- 
junctiva and  increase  of  the  papillse. 

The  chief  interest  of  Cases  III  and  IV  is,  we  think,  their 
clinical  likeness  to  epithelioma  of  the  conjunctiva.  Case  III 
was  thought  by  one  of  us  to  be  very  possibly  epithelioma, 
and  Case  IV  was  seen  by  several  surgeons  at  the  Eoyal 
London  Ophthalmic  Hospital,  and  also  thought  possibly  to  be 
of  a  similar  nature. 

The  correct  diagnosis  was  made  clear  by  the  microscopic 
sections  ;  but  in  the  light  of  subsequent  experience,  we  think 
that  both  cases  could  probably  have  been  correctly  diagnosed 
clinically  by  the  two  following  points : — 

(1)  That  they  had  not  got  the  convoluted  raised  border  so 
characteristic  of  epithelioma  of  the  cornea  and  conjunctiva, 
and  (2)  apart  from  the  few  pink  spots  seen  in  Case  III — the 
growths  were  of  the  dead-white  colour  of  sodden  epithelium, 
instead  of  being  pinkish  white  with  distinct  vessels  in  the 
substance  of  the  growth  as  in  epithelioma. 

We  find  great  difficulty  in  classifying  these  growths  satis- 
factorily. We  cannot  call  them  ivarts  of  the  conjunctiva, 
because  they  do  not  show  the  essential  feature  of  warts,  viz., 
hypertrophy  of  the  papillije  ;  nor  can  they  be  called  corns  of  the 
conjiLuctiva,  as  there  is  no  ingrowing  process  of  the  epithelium. 

They  seem  to  us  to  correspond  most  closely  with  callosities 
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of  the  skin,  which  are  produced  by  hyperplasia  ui"  the  lioriiy 
layers,  and  may  be  either  congenital  or  acquired. 

We  think  that  Cases  I  and  II  are  probably  of  a  different 
type  from  III  and  IV,  but  till  we  can  gain  further  informa- 
tion, we  class  them  together  under  the  same  title  of  epitJielial 
plaques  of  the  conjunctiva. 

In  conclusion,  we  have  to  thank  Mr.  Treacher  Collins  for 
kindly  allowing  us  to  make  use  of  Cases  I  and  II,  which  came 
under  his  care,  and  Mr.  "William  Lang  for  allowing  us  to 
mention  Case  IV. 

Bibliography. — Beyond  the  papers  already  mentioned,  we 
are  unable  to  fiyd  any  further  references  to  cases  similar  to 
those  described. 

Description  of  Plates. 

Plate  1, 

1.  Case      I. —  x  10.     Showing  papilla  and  sharp  limitatiou  of  growth. 

2.  Case  III. —  x  15.     Showing   the    great   hypertrophy   of    the    epithelial 

layer ;  gradual  thinning  of  the  edges  and  the  blood 
vessels  embedded  in  the  epithelium.  No  definite 
processes  of  fibrous  tissue  pass  into  the  epithelial 
mass  and  no  processes  of  epitheliimi  pass  into  the 
subjacent  tissue. 

3.  Case      I. —  x  80.     Showing  the  superficial  homey  layers,  stratum  granu- 

losum  and  infiltration  of  subjacent  tissue  with 
small  round  cells. 

Plate  2. 

4.  Case    II. —  x  SO.     Showing  the  sharply-defined  margin  of  growth. 

5.  Case  III. —  x  80.     Showing  the  thin-walled  blood   vessels  embedded  in 

the  epithelium  and  the  processes  of  horny  cells 
passing  from  the  superficial  layer  into  the  under- 
lying epithelium. 
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A    PATIIOLOaiCAL    REPORT    OX    A    CASE    OF    IVI00RE:N"S 
ULCER    OF    THE    CORNEA. 

By  W.  T.  LiSTEU,  F.R.C.S. 

Through  the  courtesy  of  Mr.  Laug,  I  am  enabled  to  bring 
forward  the  following  case  of  Mooren's  ulcer,  which  came 
under  his  care  at  the  Eoyal  London  Ophthalmic  Hospital, 
and  to  give  a  pathological  report  on  the  condition. 

D.  H.,  male,  set.  48,  came  to  the  hospital  complaining  that 
the  R.  eye  had  been  painful  on  and  off  for  12  months. 

There  was  a  mucopurulent  discharge  on  the  R.  side,  and 
the  R,  cornea  was  completely  opaque,  vascular,  and  rough. 
On  the  inner  side  of  the  cornea  there  was  an  irregular  marginal 
ulcer  with  overhanging  edges.  The  vision  in  this  eye  was 
reduced  to  perception  of  light  only.  The  L.  eye  was  normal, 
and  vision  was  6/6.  Owing  to  the  prolonged  suffering  of  the 
patient,  and  to  the  l)ad  state  of  the  R.  vision,  enucleation  of  the 
R.  eyeball  was  performed. 

On  section  of  the  eye,  after  fixing  and  freezing,  the 
anterior  chamber  was  found  normal  and  the  pupil  was  free ; 
the  lens  and  vitreous  were  clear ;  and  the  retina  and  choroid 
were  in  situ.  Microscopic  sections  of  the  cornea  were  made., 
which  show  well  the  peculiar  characteristics  of  this  form  of 
ulceration. 

The  most  striking  features  of  the  ulcer  itself  are  its 
depth  and  the  undermining  of  the  edges.  The  depth  of  the 
ulcer  varies  in  different  places  from  one-third  to  one-half 
the  thickness  of  the  cornea.  The  floor  of  tlie  ulcer  presents 
signs  of  interstitial  inflammation  with  vascularity,  but  the 
amount  of  infiltration  with  small  round  cells  varies  con- 
siderably ;  in  places  the  floor  is  fairly  clean,  in  other  parts 
the  corneal  lamellcC  arc  covered  with  a  layer  of  broken-down 
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tissue  densely  infiltrated  with  cells.  The  deepest  layers  of 
the  cornea  show  little  or  no  change. 

The  extent  to  which  the  margins  are  nnderniined  is  con- 
siderable, varying  from  J  to  1  mm.  The  anterior  lamella;  of 
the  cornea,  forming  the  overhanging  edges  of  the  ulcer, 
consist  of  about  one-third  the  thickness  of  the  normal  suIj- 
stantia  propria.  The  epithelial  layer  has  a  very  irregular 
base  line,  and  lias  to  a  slight  degree  grown  round  the  free 
edge.  Bowman's  membrane  is  absent,  and  the  corneal 
lamella)  are  greatly  altered  from  the  normal.  No  definite 
layers  can  be  made  out,  several  blood-vessels  are  seen  cut 
across,  and  there  is  infiltration  with  round  cells,  wdiich  in 
places  is  very  dense. 

Over  the  rest  of  the  cornea,  where  the  ulceration  has 
healed,  the  epithelium  is  very  irregular  in  thickness,  and 
in  places  passes  in  finger-like  processes  into  the  corneal 
tissue  beneath.  (The  plate  shows  this  feature  well,  and  its 
likeness  to  rodent  ulcer  of  the  skin  is  easily  seen.)  At  the 
base  of  one  of  the  overhanging  edges  is  an  oval  mass  of 
epithelial  cells.  This  is  evidently  due  to  the  ingrowth  of 
epithelium  at  a  neighbouring  area  of  ulceration.  Bowman's 
membrane  is  completely  absent,  showing,  probably,  that  the 
whole  surface  of  the  cornea  has  been  invaded  at  one  time  by 
the  ulcerative  process. 

The  substantia  propria  is,  on  the  whole,  thinner  than 
normal,  and,  for  the  most  part,  shows  very  marked  inter- 
stitial change — formation  of  new  ^■essels  and  irregular  scar 
tissue.  The  deepest  layers  are  more  affected  in  this  part 
than  opposite  the  floor  of  the  ulcer. 

The  episcleral  tissue  is  intensely  infiltrated  with  small 
round  cells,  and  the  vessels  are  dilated  and  engorged  with 
blood.  Descemet's  membrane  and  the  endothelium  are 
unaffected ;  the  angles  of  the  anterior  chamber  are  open  ; 
the  iris,  ciliary  body,  and  lens  show  no  pathological  change. 

As  is  well  known,  corneal  epithelium  rapidly  covers  any 
irregularity  in  the  surface  of  the  cornea,  whether  it  be  a 
clean  operation  w^ound  or  the  necrotic  margins  of  an  ulcer, 
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and  it  is  therefore  easy  to  understand  that,  with  a  chronic 
form  of  ulceration,  the  epithelial  cells  may  grow  round  the 
free  margin  into  the  deeper  layers  of  the  cornea — and,  after 
cicatrisation  has  taken  place,  the  embedded  epithelium 
appears  on  section  in  the  form  of  finger-like  processes 
invading  the  underlying  tissue. 

Some  of  the  sections  show  that  the  ulcer  is  attacking 
parts  of  the  cornea  which  have  already  cicatrised.  This  may 
not  be  usual,  since  it  is  at  variance  with  the  rough  clinical 
observation,  that  the  ulceration  does  not,  as  a  rule,  return  to 
a  part  of  the  cornea  which  has  once  healed. 

(A  complete  bibliography  is  given  in  Mr.  Nettleship's 
paper  in  the  "  Transactions  of  the  Ophthalmological  Society," 
vol.  xxii,  p.  103.) 

Description  of  Plates. 

Plate  1. 

1. — Ulcer  as  a  whole  under  low  power  x  15.     The  separation  of  Descemet's 
membrane  and  the  splitting  of  the  substantia  propria  is  artificial. 

2. — Tlie  overhanging  edge  of  the  ulcer  x  80.  The  epitlielium  is  very 
irregular  in  thickness  and  extends  round  the  tip.  Beneath  there  is 
great  interstitial  change — infiltration  with  round  cells  and  vaseulari- 
sation. 
Tlie  floor  of  the  ulcer  is  covered  with  broken-down  corneal  tissue 
infiltrated  with  round  cells.  On  the  right  side  a  round  mass  of 
epithelial  cells  is  seen. 

Plate  2. 

3. — The  outer  edge  of  the  ulcer    x  80,  showing  greater  infiltration  with 

round  cells. 
4. — Healed   portions  of   cornea    x    80,  showing  the  finger-like  process,  of 

epithelium  embedded  in  the  cicatrised  substantia  propria. 
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TWO  CASES  OF   PIOMENTATION   OF   THE    IlETINA. 

By  E.  Erskine  Henderson,  F.R.C.S. 

The  following  cases  show  different  types  of  pathological 
pigmentation  of  the  retina,  complicated  in  each  case  by 
glancoma.  In  the  second  case  there  was  retinitis  pigmentosa 
in  the  other  eye. 

Case  I. 

E.  R.  (6,502),  female,  set.  72,  was  admitted  to  the  R.L.O.H. 
on  18.xii.02,  under  Mr.  Fleming.  She  had  suffered  great  pain  in 
the  R.  eye  for  one  month.  She  stated  that  the  pain  preceded 
the  blindness. 

18.xii.02. — The  R.  eye  was  in  a  condition  of  absolute 
glaucoma  and  was  enucleated. 

L.  V  =  6/24  H.M.  1-75  d.  sph.  =  6/6 ;  fundus  normal. 

R.  eye  was  hardened  in  10  per  cent,  formol,  frozen,  and 
bisected  vertically. 

Macroscopic  Examination. — The  angle  of  the  anterior  chamber 
was  blocked  by  the  iris  for  a  distance  of  about  1  mm.,  and  there 
was  some  irregular  pigmentation  of  the  fundus. 

^licroscojncal  Exainination. — Sections  cut  in  celloidin  were 
stained  in  haematoxylin  and  eosin  by  Van  Gieson's  method.  Iron 
was  tested  for  by  Perl's  ferrocyanide  reaction.  Sections  were 
also  bleached  with  permanganate  of  potash  and  oxalic  acid  and 
subsequently  stained. 

Cornea. — Epithelium,  slightly  loosened  and  oedematous ; 
substantia  propria  and  Descemet's  membrane  show  no  changes 
except  at  the  periphery,  where  the  iris  is  adherent. 

Iris. — Thinned,  atrophic,  and  deeply  pigmented.  Numerous 
round  cells  carrying  pigment  are  on  the  anterior  surface  and  in 
the  substance.  It  is  adherent  to  the  cornea  at  the  periphery  for  a 
distance  of  about  1  mm.  Here  some  pigment  is  present  in  the 
substance  of  the  cornea  and  in  the  meshwork  between  the  angle 
and  the  canal  of  Schlemm. 
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Cilia n/  Bixhj. — This  also  is  much  atrophied  ;  tubular  pigmented 
processes  spread  out  into  the  vitreous.     [Alt.  Treacher  Collins.]^ 

Lrns, — This  was  not  examined. 

Choroid. — Atrophic.  It  is  very  deeply  pigmented  in  places. 
Choroid  and  retina  are  in  many  places  firmly  attached,  and  here 
Bruch's  membrane  shows  some  thickening.  Bruch's  membrane 
is,  however,  intact.  The  chorio-capillaris  is  entirely  destroyed. 
The  larger  vessels  show  hyaline  thickening  of  the  walls  and 
proliferation  of  the  intinia.  Some  pigment  is  to  be  seen  in  the 
imier  layers  of  the  sclera,  chiefly  in  the  neighbourhood  of  the 
short  posterior  ciliary  vessels. 

lietina. — Almost  all  trace  of  the  original  structure  has  dis- 
appeared. It  is  much  thinned.  The  connective  tissue  framework 
has  undergone  extensive  proliferation.  There  is  no  trace  of  a 
rod  and  cone  layer.  Between  the  fibres  spaces  are  to  be  seen 
containing  a  granular  material,  staining  faintly  with  eosin. 
Numerous  round  nuclei  are  scattered  irregularly  throughout  the 
entire  structure.  The  pigment  epithelium  is  sometimes  depig- 
mented, sometimes  wanting,  and  in  other  places  has  proliferated. 
From  these  latter  places  processes  are  to  be  seen  running  into 
the  retina,  especially  in  the  neighbourhood  of  the  larger  blood 
vessels.  The  pigment  is  mostly  intracellular,  but  numerous  fine 
granules  lie  free  in  the  tissue.  Only  in  a  few  places  does  the 
pigment  pass  beyond  the  hyaloid  and  form  a  layer  on  its  inner 
surface,  as  in  the  cases  described  by  v  Hippeb^\  In  other  places 
there  are  a  few  free  red  blood  corpuscles  lying  on  the  inner  surface 
of  the  hyaloid.  The  walls  of  the  larger  blood  vessels  show  much 
hyaline  thickening;  in  some  the  lumen  is  apparently  obliterated. 
These  changes  affect  the  whole  retina,  but  are  more  marked  at 
the  posterior  pole.  All  the  pigment  is  bleached  by  the  method 
described,  and  no  iron  reaction  is  obtained. 

Case  II. 

I).  F.  (6,522),  male,  set.  21,  was  admitted  to  the  E.L.O.H.  on 
17.xii.02,  under  Mr.  Lawford. 

L.  eye  had  been  blind  for  some  years,  but  had  recently  been 
getting  larger  and  painful.  It  was  in  a  condition  of  absolute 
glaucj^nia.  The  cornea  was  opaque,  and  there  was  a  ring  of  ciliary 
staphyloma. 
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R.  V  =  6/60  uiiiniproved — corneal  nebula' — nystagmus — 
shallow  A.C.  Pigment  on  lens  capsule.  The  fundus  showed 
the  appearance  of  retinitis  pigmentosa.  There  was  a  history  of 
nyctalopia  of  at  least  5  years'  duration. 

17.V.02. — The  L.  eye  was  enucleated  and  prepared  for 
examination  in  the  same  way  as  the  first  case. 

Macroscopic  ExiDinnation. — The  cornea  is  opaque  and  thickened 
There  is  a  ring  of  ciliary  staphyloma.  An  anterior  synechia  is 
present.     There  are  pigmentary  changes  in  the  fundus. 

Microscopic  EMunination. — Cornea.  This  is  in  a  condition  of 
pannus  degenerativus.  The  epithelium  is  much  thickened,  and 
the  superficial  cells  in  many  places  considerably  flattened,  but  all 
possess  nuclei.  Vessels  of  new  formation  are  present  in  the 
deeper  layers.  Bowman's  membrane  has  almost  entirely  dis- 
appeared. The  substantia  propria  contains  numerous  vessels, 
and  is  infiltrated  with  small  round  cells.  Descemet's  membrane 
is  much  thickened,  and  in  the  neighbourhood  of  the  anterior 
synechia  appears  to  split  into  two  layers.  The  endothelium  has 
in  some  places  proliferated  and  in  others  has  disappeared. 

Iris. — Deeply  pigmented  on  the  posterior,  but  deficient  in 
pigment  on  the  anterior  surface.  Foci  of  small-celled  infiltration 
are  present.  A  few  large  hyaline  cells,  staining  deeply  with 
eosin,  are  present.  The  pupil  is  blocked  by  an  endothelial-clad 
membrane, which  extends  up  to  the  anterior  synechia  and  becomes 
continuous  with  it.  The  endothelium  is  probably  derived  from 
Descemet's  membrane. 

Lens. — The  capsule  at  the  anterior  pole  is  much  thickened 
and  the  epithelium  has  proliferated  to  form  an  anterior  capsular 
cataract.  The  lens  fibres  underlying  are  vacuolated  and  swollen 
near  the  equator ;  the  iris  is  adherent  to  the  lens  capsule.  The 
capsule  at  the  posterior  pole  is  much  thickened,  and  here  also 
there  is  vacuolation  and  separation  of  the  lens  fibres,  forming  a 
posterior  polar  cataract. 

Choroid. — Much  atrophied;  the  chorio-capillaris  has  practi. 
cally  disappeared.  The  larger  vessels  show  considerable  hyaline 
thickening  of  their  walls  and  proliferation  of  the  intima. 
Bruch's  membrane  is  everywhere  intact,  but  shows  occasional 
thickenings. 

Retina. — This  is  partly  detached  from  the  choroid  as  a  result 
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of  the  hardening  process.  In  some  places  it  is  still  firmly 
attached,  without  any  definite  fibres  passing  from  one  to  the 
other.  The  neuroglia  has  largely  proliferated,  forming  a  net- 
work with  spaces  containing  round  cells  and  some  structureless, 
slightly  granular  material.  Over  the  greater  part  of  the  retina 
only  one  nuclear  la\"er  is  to  be  recognised.  This,  on  being 
traced  to  the  macula,  evidently  corresponds  with  the  inner 
nuclear  layer.  Only  in  the  immediate  neighbourhood  of  the 
macula  is  a  definite  rod  and  cone  layer  still  preserved.  In  the 
rest  of  the  retina  the  outer  layers  are  fused  into  a  fibrous  mesh- 
work  with  arcade-like  spaces  containing  round  cells,  pigment  and 
finely  granular  material.  The  pigment  epithelium  has  in  places 
proliferated,  is  absent  in  others,  and  in  yet  others  has  lost  its 
pigment.  Processes  from  the  proliferated  pigment  epithelium 
pass  into  the  retina  and  proliferate  in  the  neighbourhood  of  the 
larger  vessels.  The  pigment  is  for  the  most  part  intracellular, 
but  also  lies  free  in  the  form  of  fine  granules  in  the  previously 
noted  fibrous  meshwork.  The  blood  vessels  are  much  altered. 
The  walls  are  thickened  and  hyaline,  the  intima  has  proliferated, 
and  in  some  the  lumen  is  obHterated  and  filled  with  pigment. 
The  optic  disc  is  cupped,  but  there  is  not  much  development  of 
fibrous  tissue.  As  in  the  preceding  case,  all  the  pigment  is 
bleached,  and  no  iron  reaction  is  obtained. 

The  pathological  changes  in  these  two  eyes  correspond 
fairly  with  the  classical  descriptions  of  retinitis  pigmentosa 
(Ginsberg).-^' 

Tlie  first  case  differs  in  some  respects,  notably  in  the 
excessive  choroidal  changes.  The  fact  also  of  the  other  eye 
being  free  from  pathological  change,  makes  the  diagnosis 
of  retinitis  pigmentosa  very  improbable.  The  case  was 
probably  one  of  chorio-retinitis.  Stein, ^*^  in  a  paper  on  the 
pathological  anatomy  and  differential  diagnosis  of  syphilitic 
chorio-retinitis,  describes  four  cases,  two  of  which  were 
cases  of  retinitis  pigmentosa  and  two  were  cases  of  syphilitic 
chorio-retinitis.  He  points  out  that  in  both  affections  we 
have  to  do  with  a  somewhat  similar  change  in  the  choroid 
and  retina,  and  that  this,  in  his  opinion,  is  due  to  a  wide- 


TWO   CASES   OF   I'lGMENTATION   OF   THE   RETINA.         359 

spread  sclerosis  of  the  retinal  and  choroidal  vascular  system. 
As  points  of  differentiation,  he  notes  that,  in  the  syphilitic 
cases,  Bruch's  membrane  is  not  usually  intact,  and  that  the 
choroid  suffers  much  more  than  in  retinitis  pigmentosa.  In 
the  latter  Bruch's  membrane  is  always  intact. 

The  second  case  in  all  probability  was  one  of  retinitis 
pigmentosa. 

In  both  cases  there  are  very  extensive  changes  in  the 
choroidal  vessels.  They  would  thus  tend  to  support  the 
theory  that  attributes  the  origin  of  pigmentary  changes  in 
the  retina  to  interference  with  the  choroidal  circulation. 
In  this  connection  the  experiments  of  Wagenmann--"'^  are  of 
importance.  In  his  experiments  rabbits  were  used.  He 
divided  various  ciliary  and  retinal  vessels,  and  made  careful 
opththalmoscopic  and  microscopical  examinations  of  the 
changes  that  ensued. 

The  experiments  that  chiefly  bear  on  the  points  at 
present  under  discussion  were  those  in  which  one  long 
ciliary  and  some  of  the  posterior  short  ciliary  branches  on 
the  same  side  were  divided.  Half-an-hour  after  the  section 
an  opacity  begins  to  appear  in  the  periphery  of  the  retina 
of  the  half  whose  circulation  has  been  interfered  with.  In 
6  hours  this  has  spread  over  the  whole  half  retina  and 
remains  unchanged  for  2  days.  As  it  begins  to  recede,  the 
retina,  owing  to  folds,  shows  network-like  markings,  and 
fine  spots  of  pigment  make  their  appearance. 

From  the  5th  day  onwards  larger  clumps  of  pigment  are 
to  be  seen.  The  retinal  vessels  remain  normal.  After  the 
4th  week  some  slight  atrophy  of  the  nerve  is  apparent,  but 
is  not  marked.  Later,  anterior  and  posterior  polar  cataracts 
are  met  with.  Microscopically,  in  the  early  stages  there 
is  general  serous  oedema  of  the  retina,  and  the  outer  layers 
are  separated  by  a  finely  granular  albuminous  material ; 
after  the  2nd  day  the  rod  and  cone  layer  disintegrates.  The 
pigment  epithelium  in  places  disappears,  and  in  places  pro- 
liferates and  sends  processes  into  the  retina.  The  retina 
later    becomes   very    thin    and   atrophic.      No   pigmentary 


oGO        TWO   CASES   OF   PIGMENTATION   OF   THE   KETINA. 

chaiif^cs  follow  interference  with  the  retinal  vessels.  In 
discussing  the  bearing  of  these  experiments,  the  author 
points  out  that,  owing  to  the  difference  between  the  retinal 
blood  supply  in  man  and  the  rabbit,  too  close  an  analogy 
must  not  be  drawn  (Parsons).'^^  In  a  subsequent  paper''^ 
the  same  author  describes  the  microscopical  anatomy  of  a 
case  of  retinitis  pigmentosa,  in  wliich  the  changes  in  the 
choroidal  vessels  support  his  view.  A  similar  case  is  reported 
bv  Biirstenbinda.-'*^ 

In  this  case,  however,  a  perforating  corneal  ulcer  had 
started  a  panophthalmitis,  to  which  some  of  the  changes 
observed  in  the  choroid  may  have  been  due.  Nettleship^^^ 
has  pointed  out  that  the  somewhat  less  efficient  blood  supply 
to  the  equator  of  the  eyeball  may  determine  the  starting 
point  of  the  disease.  It  is  difficult,  however,  to  see  why 
the  subjects  of  this  disease,  if  it  was  entirely  due  to  vascular 
disturbance,  should  have  only  the  choroidal  vessels  affected, 
and  not  those  in  other  parts  of  the  body. 

Another  point  of  interest  in  these  two  cases  lies  in  the 
possible  relation  between  the  retinal  and  choroidal  changes 
and  the  glaucoma.  E.  v.  Hippel  {loc.  sup.  cit.)  reports  two 
cases  of  glaucoma  in  which  pigmentary  changes  were  found 
in  the  choroid  and  retina.  In  these,  although  the  angle  was 
free,  the  fibrous  mesh-work  between  it  and  Schlennn's  canal 
was  filled  with  pigment  cells.  He  suggests  that  the  pig- 
ment cells  may  stop  the  filtration  process,  and  that,  as 
ha])i)ened  in  his  cases,  neither  myotics  nor  operative  measures 
w  ill  effect  a  reduction  of  tension.  He  quotes  similar  cases 
recorded  by  Priestley-Smith,^i^^  Alt^^^^  and  Dolganoff.^^-^  He 
also  points  out  that  pigmentary  changes  in  the  retina, 
similar  to  those  in  retinitis  pigmentosa,  may  be  present 
witliout  change  in  the  choroidal  vessels  as  a  result  of  a 
chemical  influence,  cf/.,  a  splinter  of  iron.  In  neither  of 
the  two  cases  here  reported  was  there  much  pigment  in  this 
situation. 

Weiss''-'*^  instances  a  case  of  retinitis  pigmentosa  compli- 
cated by  glaucoma,  and  collects  from  the  literature  of  the 
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subject  17  others.  He  points  out  that  it  is  possible  that 
the  cases  of  glaucoma  complicating  retinitis  pigmentosa  are 
more  common  than  is  supposed.  Patients  with  an  incurable 
disease  like  retinitis  pigmentosa  drift  out  of  ol)servation, 
and  even  if  later  attacked  by  glaucoma,  attribute  this  to 
the  original  complaint,  and  as  they  are  alreatly  blind  do  not 
again  appear  for  inspection. 

In  the  Clinic  at  Giessen,  out  of  55  cases  of  retinitis 
pigmentosa  observed  since  1890,  only  one  was  complicated 
with  glaucoma. 

Birnbacker  and  Czermak^^^^  have  sutrgested  that  an  in- 
Hammatdry  process  in  the  choroid  may  lead  to  blocking  of 
the  vense  vorticoste  and  so  to  glaucoma. 

That  a  similar  predisposition  to  vascular  changes  may 
underlie  both  complaints  is  suggested  by  a  paper  by 
Blessig.'^"^^  An  account  is  here  given  of  a  family  of  nine, 
in  which  two  sisters  suffered  from  glaucoma  and  two  brothers 
and  one  sister  from  retinitis  pigmentosa. 
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I.    A    CASE    OF    ORBITAL    WOUND    IN    WHICH     THE    OPTIC 
NERVE    AND    CENTRAL    RETINAL   VESSELS    WERE 

DIVIDED. 

By  J.  Herbert  Parsons,  Curator. 

Kecords  of  cases  of  division  of  the  optic  nerve  anterior  to 
the  entrance  of  central  retinal  vessels  are  rare.  Such  cases 
present  ophthalmoscopic  appearances  which  are  characteristic, 
and  are  of  dia^^niostic  importance. 

Henry  Aston,  set.  28,  was  stabbed  in  the  E.  eye  with  a  table- 
knife  on  l.ii.l903.  He  was  treated  by  Dr.  Herbert  Hall  at  the 
AVatford  Hospital  on  the  same  night.  The  eye  was  protuberant, 
of  stony  hardness,  and  quite  blind.  No  temperature  developed, 
the  swelling  went  down,  and  the  tension  steadily  diminished. 

9.ii.l903.  Patient  admitted  to  R.L.O.H.,  under  Mr.  Lang. 
There  was  a  wound  in  the  lower  lid  just  below  the  inner  canthus. 
The  eye  movements  w^ere  good  in  all  directions  except  outwards, 
the  external  rectus  being  paralysed.  Slight  proptosis.  There 
was  extensive  subconjunctival  haemorrhage  on  the  outer  side. 
The  cornea  was  anaesthetic  ;  a.c.  normal.  The  pupil  was  dilated, 
did  not  react  directly  to  light,  but  gave  very  slight  movements  in 
the  lower  and  outer  quadrant  on  consensual  stimulation.  On 
ophthalmoscopic  examination  a  large  area  of  oedema  was  fotuid  at 
the  posterior  pole ;  it  extended  farthest  on  the  outer  side,  where 
it  reached  two-thirds  of  the  distance  towards  the  periphery.  The 
optic  disc  was  pink,  with  a  well-defined  physiological  cup ;  the 
edge  of  the  disc  was  blurred.  The  vessels  were  of  good  size,  the 
veins  slightly  larger  than  the  arteries,  and  both  were  of  nearly 
the  same  colour,  which  resembled  that  of  normal  veins.  They 
could  be  traced  to  the  l)ottom  of  the  cup,  with  little  variation  in 
size.  There  wus  no  spontaneous  pulsation  in  either  arteries  or 
veins.  On  moderate  pressure  by  means  of  the  finger  upon  the 
glol»e,  the  blood  could  be  driven  out  of  both  sets  of  vessels  towards 
the  disc.  The  blood  in  them  was  therefore  under  much  reduced 
intravascular    piessure,    and    the     circulation    must    have   been 


R.  L.  O.  II.  Kep.,  Vol.  XV.,  I'art  4, 


Bale  tC  Danielsson,  Ltd. 


A    CASE   OF   ORBITAL    WOUND.  363 

extremely  sluggish  if  present  at  all.  A  dense  opaque  white  area 
extended  out^yards  and  a  little  downwards  from  the  outer  edge 
of  the  disc  to  beyond  the  position  of  the  macula,  measuring  three 
discs'  diameter  horizontally,  and  half  a  disc's  diameter  vertically. 
The  edges  were  sharply  defined,  and  greenish-white ;  they  were 
less  w^ell  defined  at  the  inner  and  outer  ends,  shading  off  here 
into  the  surrounding  oedematous  i-etina.  The  surface  of  the  patch 
could  be  seen  with  +  2  D,  the  rest  of  the  fundus  being  emmetro*pic, 
but  measurement  could  not  be  made  absolute  as  there  were  no 
vessels,  &c.,  upon  the  surface.  There  was  a  small,  irregular, 
stippled  red  spot  above  the  inner  end  of  the  white  patch,  at  about 
a  diameter  and  a  half  from  the  disc.  The  small  vessels  near  the 
patch  were  irregular  in  calil)re ;  they  disappeared  at  the  margin 
of  the  patch,  except  at  the  outer  part,  where  they  could  be  traced 
as  fine  lines,  often  broken,  over  the  surface.  Vision,  nil ;  tension 
normal. 

12.ii.03.  Appearances  much  the  same.  The  vessels  empty 
rather  less  easily  on  pressure. 

13.ii.03.  Consensual  pupil  reaction  down  and  out  confirmed 
by  several  observers.  Slight  pressure  on  the  globe  produces 
arterial  pulsation,  rather  more  empties  the  vessels.  The  similarity 
in  colour  of  the  arteries  and  veins  is  slightly  less  marked.  The 
red  spot  above  the  white  patch  is  undoubtedly  a  punctate 
haemorrhage. 

16.ii.03.  There  are  many  small  punctate  haemorrhages, 
especially  beyond  the  outer  end  of  the  white  patch.  The  oedema 
is  clearing  up  considerably,  and  does  not  extend  far  beyond  the 
patch ;  the  periphery  of  the  fundus  looks  quite  normal.  There 
are  vessels  on  the  white  patch,  with  short  broken  columns  of  stag- 
nant blood.     There  is  also  an  appearance  of  fresh  vessels  here. 

19.ii.03.     The  pupil  contracts  with  ^  per  cent,  eserin. 

20.ii.03.  The  oedema  has  almost  disappeared.  The  white 
patch  is  covered  with  small  broken  vessels,  containing  very  dark 
blood.  A  thin  white  film  passes  over  one  of  the  lower  macular 
arteries.  The  haemorrhages  have  disappeared.  Patient  dis- 
charged. 

5.iii.03.  Cornea  anaesthetic  ;  small  ulcer  on  outer  side,  which 
stains  with  fluorescein ;  ciliary  injection.  Pupil  semi-dilated. 
Slight  tendency  to  ectropion  of  lower  lid  opposite  site  of  wound. 
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IG.iii.Oo.  Vlcer  in  siafu  quo.  Ophthalmoscopic  examination 
difficult.  The  retinal  vessels  were  seen  to  be  irregularly  full; 
some  veins  were  larger,  others  smaller,  than  the  corresponding 
arteries ;  none  were  fully  distended.  Fundus  bluish,  with 
stippled  appearance  over  the  area  outside  the  disc.  There  is 
a  network  of  small  vessels  over  the  area  which  was  formerly 
white.     No  hi^morrhages. 

7.V.03.  Movement  of  the  eye  outwards  is  now  almost  full. 
Ulcer  still  stains  ;  cornea  ansesthetic.  Pupil  dilates  more  above 
than  below.  Optic  disc  very  pale,  obviously  atrophic.  Retina 
slightly  hazy.  Macular  region  now  red,  with  a  spot  of  pigment 
at  the  macula. 

18.V.03.     Ulcer  healed. 

4.vi.03.     Cornea  still  anaesthetic.     No  p.l. 

20.vii.03.  Eye  movements  good  in  all  directions,  not  quite 
full  outwards.  Cornea  anaesthetic,  nebula.  Iris  immobile ; 
pupil  4  mm.  in  diameter.  Optic  disc  chalky-white.  Arteries 
and  veins  equal  and  small,  rather  dark,  with  very  little 
difference  in  colour,  but  quite  distinguishable.  Retina  good 
colour,  but  much  degenerated,  showing  increase  of  fibrous 
tissue.  There  is  a  small  black  ring  at  the  macula.  No  p.l.  ; 
tension  normal. 


Wounds  of  the  optic  nerve  have  been  discussed,  inter  alia, 
ill  llie  monographs  of  Yvert  (1880)  and  Praun  (1899).  I 
propose  to  consider  only  those  in  which  the  nerve  was  divided 
anterior  to  the  entrance  of  the  central  retinal  vessels. 

V.  Graefe  (1859)  reported  the  case  of  a  student  who 
received  a  wound  from  a  duelling  sword  (Sclilager).  The 
eye  was  l)lind,  and  ophthalmoscopic  appearances  resembled 
those  of  embolism  of  the  central  artery,  v.  Graefe  diagnosed 
•tearinj;]^  of  the  central  vessels. 

H.  I'agenstecher  (1869)  gave  a  very  detailed  description 
of  the  case  of  a  girl,  sat.  12,  who  was  wounded  by  the  sharp 
iron  point  of  a  bar  (Stange).  Seen  on  the  4th  day  after  the 
injury,  there  was  complete  amaurosis.  Instead  of  the  usual 
rod  rollex,  there  was  a  bright  white  reflex  from  the  widely- 
dilated  pupil.     The  disc  was  only  recognisable  by  a  blood 
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vessel  which  ran  duwinvaids  for  a  disUinee  less  ihan  a 
papilla-diameter.  The  vessel  contained  blood  at  intervals, 
was  irregular  in  diameter,  and  it  was  uncertain  whether  it 
was  an  artery  or  a  vein.  A  similar  smaller  vessel  ran 
upwards.  The  papilla  was  l)rig]it  white,  the  area  between 
it  and  the  macula,  grey,  fading  ofi'  towards  the  periphery  to 
red.  Observations  were  continued  for  2  months.  On  the 
oth  day  the  cedematous  area  was  larger ;  a  few  more  vessels 
were  visible.  On  tlie  6th  day  the  (cdema  had  diminislied, 
and  the  edges  of  the  disc  were  just  distinguishable.  More 
vessels  were  to  be  seen ;  they  still  showed  empty  spaces. 
On  the  7th  day  the  oedema  was  still  less ;  the  edges  of  the 
disc  were  distinct,  but  the  area  between  the  disc  and  macula 
was  still  sharply  limited  from  the  surrounding  retina.  On 
the  8th  day  the  vessels  were  still  fuller ;  some  "  choroidal " 
plaques  at  the  periphery  showed  commencing  pigmentation. 
This  pigmentation  continued  to  increase,  more  and  more- 
pigmented  areas  being  developed,  so  that  they  encroached  on 
the  central  areas.  The  disc  became  completely  atrophic. 
The  blood  vessels  continued  to  increase  in  number  and 
became  better  filled.  It  was  impossible  to  distinguish 
between  arteries  and  veins.  Pressure  on  the  globe  caused 
no  pulsation.  Many  of  the  vessels  were  obviously  of  Jiew 
formation,  and  not  merely  the  normal  ones  restored  ;  this  was 
further  proved  l:>y  the  development  of  anastomotic  branches. 
A  month  after  the  injury  there  was  no  consensual  pupil 
reaction ;  the  pupil  contracted  under  eserin.  The  vessels 
were  now  smaller  than  before,  and  pigment  w^as  distributed 
along  them  in  the  peripheral  parts  of  their  course.  There 
was  at  this  period  a  distinct  extravasation  of  blood  a  little 
above  the  macula.  At  a  later  stage  the  peripheral  ends  of 
the  vessels  became  reduced  to  bloodless  white  cords  running 
through  bands  of  pigment.  In  6  weeks  the  white  atrophic 
papilla  was  partially  pigmented  and  free  from  blood-vessels. 
The  retinal  blood-vessels  appeared  a  short  distance  outside 
the  edge  of  the  disc ;  they  were  much  reduced  in  size. 

H.  Pagensteclier  in  the  same  paper  recorded  the  ophthal- 
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moscopic  appecarances  in  a  case  of  extirpation  of  an  orbital 
growtli,  the  eye  being  retained,  though  the  optic  nerve  was 
cut  through.  On  the  4th  day  there  was  a  white  reflex,  with 
a  few  red  vessels ;  the  papilla  was  indistinguishable  from  the 
retina.  On  the  13th  day  the  neighbourhood  of  the  macula 
seemed  to  be  detached.  On  the  18th  day  the  disc  was 
reddi;>h,  the  vessels  distinct,  but  arteries  and  veins  could  not 
be  differentiated.  The  retina  around  the  disc  was  still 
greyish-white,  and  there  were  deposits  of  pigment  about  the 
macula. 

The  observations  in  this  case  are  amplified  in  a  similar 
one  recorded  by  Knapp  (1874).  An  extradural  endothelioma 
of  the  optic  nerve*  (described  by  Knapp  as  a  carcinoma)  was 
removed  from  a  woman,  a^t.  40,  the  globe  being  retained.  On 
the  2nd  day  there  was  a  whitish-yellow  reflex.  On  the  3rd 
day  the  tension  was  normal.  On  the  4th  day  the  central 
part  of  the  fundus  was  white,  the  periphery  yellowish-red. 
On  the  5th  day  two  dark  red  streaks  marked  the  j)osition  of 
retinal  vessels :  they  were  apparently  veins ;  they  had  pointed 
extremities  and  no  pulsation  was  visible.  On  the  6th  day 
the  cedematous  area  showed  diminution  ;  the  two  vessels  were 
hjuger,  and  four  or  Ave  new  small  ones  had  appeared.  On 
the  7th  day  day  there  were  15-20  vessels,  only  two  of  which 
reached  the  centre;  these  were  broadest  and  longest  and 
were  very  wavy.  The  general  appearance  resembled  embolism 
of  the  central  artery  of  5  or  6  days'  duration.  On  the  8th  day 
tlie  contours  of  the  disc  were  dimly  visible,  and  arteries  and 
veins  could  be  diff'erentiated.  On  the  9th  day  venous  hyper- 
icmia  was  more  pronounced ;  there  was  no  pulsation  on 
pressure ;  tliere  was  no  dark  red  spot  at  the  macula.  From 
the  10th  to  the  12th  day  the  oedema  diminished  and  the 
venous  hypeneniia  increased.  On  the  15th  day  the  latter 
was  very  striking,  the  veins  being  varicose  at  the  disc.  This 
ccjudition  increased  still  further,  with  the  development  of 
extensive  extravasations  of  blood.  Still  later  the  hypenemia 
gradually  diminished,  the  disc  became  pale,  and   the  vessels 

•  See  Paksons,  Traii.^.  Oi)]ith.  Soc.,  vol.  xxiii,  10O3. 
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were  reduced  to  white  strands.  Tlie  haemorrhages  were 
replaced  by  pigment.  Tlie  author  gives  three  most  instructive 
ophthahuoscopic  plates,  showing  the  appearances  before 
operation  (optic  neuritis),  and  3  weeks,  and  7  months  after 
operation. 

Just  (1873)  reported  a  case  briefly;  red  vessels  were 
seen,  on  a  briglit  white  ground,  on  the  3rd  day  after  the 
injury.  It  is  improbable  that  the  vessels  were  divided  in 
this  case. 

Hirschberg  (1879)  saw  a  patient  whose  optic  nerve  and 
central  vessels  had  been  divided  by  a  splinter  of  wood 
4  weeks  before.  There  was  a  bluish  mass  in  the  vitreous, 
probably  following  haemorrhage.  The  retina,  where  visible, 
showed  hicmorrhages  and  streaks  of  pigment. 

Aschmann  (1884)  recorded  two  cases.  In  the  first, 
due  to  injury  with  a  bean-prop  (Bohnenstickel),  the  optic 
nerve  was  torn  from  the  retina.  The  site  of  the  disc  looked 
grey,  and  formed  a  deep  cup.  In  the  second  case,  due  to  a 
blow  with  an  umbrella,  the  disc  was  covered  with  blood 
clot,  the  retina  was  detached,  and  the  choroid  ruptured. 
After  enucleation  it  was  found  that  the  posterior  part  of  the 
olobe  was  torn. 

Karafiath's  case  (1884),  due  to  a  revolver  shot,  22  days 
after  the  injury  showed  blood  in  the  outer  half  of  the 
vitreous  and  cupped  steel  grey  papilla,  without  vessels. 
Around  the  disc  was  a  yellowish- white  area,  reaching  almost 
to  the  equator  on  the  temporal  side,  sprinkled  with  bright 
and  dark  browm  spots.  Beyond  this  were  many  hremor- 
rhages  ;  some  dark  ^•essels  could  be  seen  only  on  the  nasal 
side. 

Schliephake  (1888)  reported  a  case  of  injury  with  a 
billiard  cue.  The  fundus  was  grey,  the  papilla  hazy,  without 
vessels.  The  vessels  filled  up  and  became  congested,  but 
were  again  scarcely  visible  after  6  weeks,  when  the  fundus 
was  pigmented. 

Liebrecht  (1891)  recorded  a  case  of  partial  section  of 
the  optic   nerve,  including  the  central  retinal  vessels,    by 
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a  ]Mece  uf  ^lass.  The  whiteness  of  the  fundus  is  noted, 
and  the  narrowness  of  the  arteries  after  a  few  weeks. 
Tliere  was  alsu  pigmentation.  The  early  stages  eouhl  not  be 
observed. 

IJlessig  (1898)  reported  two  cases:  (1),  Seen  on  the 
2nd  day,  sliowed  oedema  of  the  retina,  arteries  narrow,  veins 
beaded,  red  spot  at  macula,  and  after  10  days,  disc  atrophic, 
arteries  narrow.  (This  is  a  doubtful  case.)  (2),  Seen  after 
4  weeks,  showed  vitreous  opacity,  disc  pale,  vessels  narrow, 
OMJema  of  macula,  with  red  spot. 

Mendel's  case  (1899)  gave  the  picture  of  embolism  of 
the  central  artery,  and  ended  in  optic  atroph3^ 

Xeuburger  (1901)  recorded  a  case  due  to  fall  on  a  stick. 
Seen  on  the  .3rd  day,  there  was  oedema  of  the  disc  and 
retina ;  no  arteries  were  visible,  and  the  veins  were  irregular. 
After  .'H  weeks  the  nerve  was  atrophic,  tlie  retinal  vessels 
were  partially  restored,  the  oedema  had  disappeared,  and 
there  was  a  rupture  of  the  choroid. 

Jjirch-Hirschfeld  (1902)  has    reported  the    most  recent 
case.     A  boy,  iet.  13,  was  wounded  with  a  hay  fork.     The 
case  was  observed  from  the  4th  day  to  the  end  of  3  months 
after    the    injury.      On    the    4th    day    the    tension    was 
diminished ;  the  retina  was  hazy,  with  haemorrhages,  chiefly 
near  the  nasal  side  of  the  disc;  the  disc  was  replaced  by  a 
hole,  due  to  the  nerve  having  been  torn  out  of  the  sclerotic ; 
a  small  vessel  disappeared  over  the   edge    down   and   out ; 
other   rudimentary   vessels   were   only  to   be   seen   at   the 
l)eriphery  (Dr.  Zetzsche).     On  the  13th  day  the  cornea  was 
sensitive ;  pupil  was  widely  dilated,  and  there  was  no  con- 
sensual reaction.     The  situation  of  the  disc  showed  a  deep 
cup  (  —  CD),  and  was  bluish- grey  with  an  evident  shadow. 
The  edge  of  the  disc  was  slightly  raised,  and  showed  whitish 
spot3  and  stripes.     The  retinal  vessels  looked  fairly  normal, 
of  medium  size.     The  area  between  the  disc  and  to  two 
pai)illa  diameters  beyond  the   macula  was  grey,  fading  off 
into   tlie   normal   retina   outwards    and  above,  but  limited 
below  l»y  {i,  nanow  area  of  luemorrhage.     In  the  next  4  days 
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the  cedema  at  the  posterior  pole  cleared  considerably,  l)nt 
was  still  visible  on  the  21st  day.  In  the  course  of  thu 
following  2  months,  the  cup  at  the  position  of  the  disc 
became  filled  with  white  fibrous  tissue,  and  bands  of  the 
same  material  replaced  the  hjemorrliagic  area,  with  the 
exception  of  a  dark  red  spindle-shaped  patch.  The  fibrous 
tissue  at  the  disc  sent  bands  forward  into  tlie  vitreous. 
There  was  a  little  pigmentation  below,  and  less  above,  the 
disc. 

Division  of  the  optico-ciliary  bundle  experimentally 
was  first  investigated  by  Berlin.  He  operated  upon  rabbits, 
and  fonnd  very  extensive  oedema  of  the  whole  retina. 
Leber  confirmed  the  results  in  the  cat.  It  is  not  easy  to 
divide  the  central  vessels  in  lower  mammals,  as  they  enter 
the  eye  close  to  the  sclerotic. 

The  experiments  were  extended  by  Krenchel,  who 
operated  on  frogs,  and  the  whole  subject  was  very  exhaustively 
investigated  by  Wngenmann.  The  latter  found  that  simple 
section  of  the  nerve  and  central  vessels  did  not  cause  retinal 
opdema,  but  this  followed  section  of  the  ciliary  arteries  only. 
This  observation  requires  confirmation.  Wagenmann  also 
attributes  the  pigmentation  of  the  retina  to  injury  of  the 
ciliary  blood  supply. 

A  review  of  the  cases  presents  a  very  constant  group 
of  ophthalmoscopic  signs,  which  are  of  extreme  diagnostic 
and  pathological  interest.  Many  of  tlie  signs,  such  as  dis- 
appearance of  the  vessels,  temporary  diminution  of  intra- 
ocular tension,  &c.,  are  only  what  might  be  expected.  Two 
features  demand  special  consideration :  (1)  (Edema  at  the 
posterior  pole  ;  (2)  re-vascularisation  of  the  retina. 

CEderna  at  the  Posterior  Pole. — The  occurrence  of  oedema 
in  tissues  deprived  of  their  blood-supply  is  exemplified  in 
many  conditions  in  various  parts  of  the  body,  and  need, 
therefore,  occasion  no  surprise  in  the  retina  in  such  condi- 
tions as  embolism  of  the  central  artery  or  section  of  the 
optic  nerve  anterior  to  the  entry  of  the  central  retinal 
vessels.     Anremic  tissues  take  up  fiuid  witli  great  avidity. 
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and  tliis  is  doubtless  due  to  the  alteration  in  osmotic 
pressures  brought  about  by  the  retention  of  katabolic  pro- 
ducts, thougli  the  exact  rationale  of  the  phenomenon  has  yet 
to  be  worked  out. 

It  is  less  easy  to  understand  why  the  macular  region 
sliould  suffer  in  so  disproportionate  a  degree.  The  resem- 
Ijlance  of  the  ophthalmoscopic  picture  in  these  wounds  of 
the  nerve  to  that  of  embolism  has  been  pointed  out  by 
several  observers.  There  can  be  little  doubt  that  the  cause 
is  tlie  same  in  both  conditions.  Direct  injury  of  the 
posterior  pole  of  the  eye  can  be  definitely  eliminated  in 
several  of  the  cases,  as  in  that  recorded  here.  In  the  wounds 
of  the  nerve  the  whole  retina  would  probably  l)e  found  to  be 
oedematous  in  the  very  earliest  stage  a  few  hours  after  tlie 
injury  ;  if  not,  it  must  be  due  to  the  comparatively  free 
vascularisation  of  the  anterior  part  of  the  choroid  by  the 
recurrent  branches  of  the  anterior  ciliary  vessels.  The 
exact  parallelism  between  the  oedema  of  the  macular  region 
in  embolism  and  that  in  the  condition  under  consideration  is 
found  in  the  fact  that  in  the  latter  the  macular  recion  is  the 
last  to  clear  up  as  the  retina  becomes  revascularised.  This 
depends,  I  l)elieve,  upon  the  fact  that,  qua  retinal  Hood 
sui)ply,  this  area  is  worst  provided  for.  Hence,  as  the 
circulation  is  re-established,  effete  material  will  stagnate 
tliero  longest,  and  we  have  seen  that  this  is  the  most 
probal)le  cause  of  the  adema. 

It  has  already  been  noted  l)y  H.  Pagenstecher,  in  his 
second  case,  that  the  neighbourhood  of  the  macula  seemed 
to  be  (letaclied.  I  think  it  is  probal)le  that  there  was  an 
actual  slight  detachment  of  the  retina  in  this  situation 
ill  the  case  recorded  above.  In  tlie  earliest  condition  the 
l)riglit  white  summit  of  the  area  aftbrded  no  means  of  accu- 
rately measuring  its  position  relative  to  that  of  the  sur- 
rounding retina,  which,  it  must  be  remembered,  was  also 
swolhiii.  After  the  development  of  new  vessels,  the  differ- 
ence ill  height  was  too  slight  to  authorise  a  dogmatic  state- 
ment.    Sucli  detachment,  if  present,  was  due  to  the  accu- 
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mulatioii  of  lluid  under  the  retina  at  the  most  cedematous 
part.  This  may  account  for  the  al)sence  of  a  (;herry-red 
spot,  but  there  are  other  reasons  for  this.  It  will  be  noted, 
in  the  cases  previously  reported,  tliat  such  a  spot  is  seldom 
present,  though  it  may  be  simulated  by  a  hicmorrhage,  as  in 
my  case.  It  is  mentioned  in  Rlessig's  first  case,  but  the 
condition  here  of  the  vessels  on  the  2nd  day  is  scarcely 
consistent  with  division  of  the  central  trunks  behind  the 
globe. 

Keported  cases  of  embolism  seem  now  to  have  proved 
conclusively  that  the  red  spot  at  the  macula  may  be  due  to 
haemorrhage,  though  in  most  cases  ha3morrhage  is  a])sent. 
It  would  1)6  interesting  to  discuss  the  cause  of  the  haemor- 
rhage when  it  occurs,  but  this  is  1)eyond  the  scope  of  the 
present  paper.  When  it  is  al)sent  we  must  fall  back  upon 
the  theory  of  the  contrast  of  the  choroid,  seen  tlirough  the 
thin  retina  at  this  spot,  with  the  surrounding  cedematous, 
non-vascular  retina.  And  this  is  a  good  reason  why  there 
should  be  no  red  spot  when  the  optico-ciliary  bundle*  is 
divided,  even  if  the  retina  is  not  actuall)^  detached.  Under 
these  circumstances  the  choroid  must  l)e  almost  emptied 
of  blood,  the  large  veins  being  sul)mitted  to  the  intraocular 
pressure,  and  thus  emptied.  Some  blood  will  still  enter  the 
choroid  from  the  recurrent  branches  of  the  anterior  ciliary 
vessels,  but  the  choroid  at  the  posterior  pole  of  tlie  eye  will 
certainly  suffer  most,  and  we  must  remember  that  the 
partial  anterior  ciliary  blood  supply  will  prevent  the  intra- 
ocular tension  from  falling  to  zero. 

JRevascularisation  of  the  Retina. — No  refilling  of  the 
retinal  blood  vessels  can  occur  until  the  cut  ends  of  the 
central  vessels  behind  the  globe  are  sealed  up.  This  doubt- 
less happens  quickly  through  retraction  and  clotting.  As 
soon  as  organisation  is  sufficient  to  withstand  the  low  venous 
pressure,  the  vessels  will  commence  to  refill  through  the 
direct  and  the  indirect  cilio-retinal  anastomoses  near  the 
optic   disc*      These   anastomoses   are   rather  venous   than 

*  See  Parsons,  The  Ocular  Cinnilvition.     London,  1903. 
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arterial  :  hoiice  the  veins  will  fill  up  first.  This  is  what  we 
have  seen  actually  occurs,  and  it  takes  place  on  the  4th  or 
5th  (lav.  The  blood  is,  of  course,  derived  from  the  recurrent 
branches  of  the  intact  anterior  ciliary  arteries,  and  also 
from  any  posterior  ciliary  arteries  which  may  have  escaped 
section.  The  retinal  arteries  probably  fill  up  first  from  the 
periphery,  the  blood  trickling  in  in  the  wrong  direction  from 
the  already  refilled  veins. 

As  soon  as  a  few  vessels  have  been  refilled,  new 
capillaries  will  be  actually  created  in  these  areas.  The 
conditions  are  exactly  similar  to  those  which  obtain  in  the 
vascularisation  of  an  organising  clot,  &c.,  with  the  exception 
that  the  inert  mass  in  the  present  instance  already  contains 
pre-formed  blood  channels.  In  both  cases  there  is  the 
recpiisite  stimulus  for  the  proliferation  of  the  capillary  walls, 
new  endothelial  tubes  are  formed,  and  these  later  put  on 
adventitial  sheaths,  and  so  anastomatic  branches  are  formed. 
In  tliis  manner,  by  the  continual  opening  up  of  the  old 
paths  and  formation  of  new  ones,  the  circulation  is  re- 
established. The  reverse  current  in  the  retinal  vessels,  if 
it  occurs,  is  probably  of  short  duration,  the  arterial  anasto- 
moses developing  rapidly  under  their  greater  internal  pressure, 
so  that  a  normal  current  is  set  up. 

How  does  the  blood  escape  from  the  eye  ?  The  answer 
to  this  (juestion  also  explains  the  occurrence  of  venous 
hypcrtcmia  and  haemorrhages.  The  retinal  blood  can  no 
longer  return  by  the  central  vein,  which  is  now  quite  sealed 
up.  It  has  to  pass  out  by  the  same  anastomoses  round  the 
disc.  Here  it  enters  the  choroidal  veins,  is  carried  forward 
t(j  the  vena3  vorticos?e,  and  so  escapes.  It  is  obvious  that 
tljis  circuitous  course  must  offer  great  resistance  to  the 
exit  of  tlie  blood.  Further,  the  more  blood  that  enters  tlie 
retinal  vessels,  which  are  now,  moreover,  increased  in 
number  beyond  the  normal,  the  more  difficult  will  it  be  for 
the  Ijlood  to  escape.  It  is  naturally  forced  on  l)y  the  high 
arterial  pressure  into  the  capillaries  and  veins ;  these  become 
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more  and  more  congested,  niilil  finally  the  \voal<ei'  ones  give 
way,  and  extravasations  of  blood  take  place. 

This  we  have  seen  to  be  the  actual  course  of  events  in 
Rome  of  the  cases,  but  not  in  all.  The  reason  is  not  far  to 
seek.  The  retina  has  ceased  to  be  a  functioning  organ  ; 
it  is  now  little  more  than  an  oi*ganising  scar.  The  changes 
which  occur  in  the  new-formed  blood  vessels,  leading  to  the 
formation  of  a  connective  tissue  sheath,  do  not  stop  at  that 
point,  but  go  on  to  the  generation  of  librous  tissue  which 
replaces  the  old  retinal  structures,  and  eventually,  by  its 
contraction,,  throttles  the  vessels  which  produced  it.  Whilst 
the  process  of  revascularisation  seems  to  proceed  at  a  very 
constant  rate  in  all  the  cases  recorded,  the  process  of 
organisation,  which  is  to  l)e  regarded  as  antagonistic,  seems 
to  vary  greatly,  botli  in  rapidity  and  in  amount.  These 
variations  must  depend  upon  the  very  complex  conditions 
of  the  individual  cases.  Hence,  in  one  case  we  get  venous 
hyper?emia  and  haemorrhages ;  in  the  other  tliese  maj^  be 
reduced  to  a  minimum,  though  they  are  apparently  never 
absent.  In  the  latter  event,  a  moderate  hypera^mia  passes 
gradually  and  almost  unnoticeably  into  anaemia,  with  narrow- 
vessels  which  are  soon  obliterated.  The  ultimate  effect 
is  the  same ;  the  retina  is  transformed  into  librous  tissue, 
in  which  pigmented  areas  mark  the  sites  of  former  haemor- 
rhages. 

Finally,  a  few  remarks  may  be  made  about  the  special 
case  under  consideration.  AVhat  happened  is  probably  as 
follows : — The  knife  entered  at  the  lower  and  inner  angle  of 
the  orbit,  and  passed  between  the  internal  and  inferior  recti, 
pushing  these  aside  witliout  seriously  injuring  them.  It  is 
astonishing  how  structures  may  escape  a  large  weapon  in 
this  manner,  and  it  svould  be  hardly  conceivable  if  it  were 
not  confirmed  by  innumerable  similar  cases.  The  knife 
then  passed  on,  cutting  or  tearing  through  the  whole  optico- 
ciliary bundle,  with  the  exception  of  a  few  short  posterior 
ciliary  vessels  and  nerves  on  the  lower  and  outer  side. 
That  these  escaped  is  proved  by  the  persistence  of  the  con- 
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sensual  pupil  reaction  in  the  lower  and  outer  part  of  the 
iris.  The  section  of  the  nerve  is  proved  by  the  blindness, 
absence  of  direct  pupil  reaction,  and  subsequent  optic 
atrophy.  The  knife,  being  directed  up  and  out,  then  caught 
the  Vlth  nerve  on  the  inner  and  upper  part  of  the  external 
rectus,  near  the  back  of  the  orbit,  and  partially  or  completely 
divided  it.  It  is  unlikely  that  the  muscle  was  divided, 
both  on  account  of  the  nature  of  the  injury  and  the  return 
of  function.  For  the  latter  reason  it  is  probable  that  the 
nerve  may  have  been  merely  bruised. 
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II.    EPITHELIAL    1IYPERPLA.SIA   OF   A   CILIARV    PROCESS. 

The  following  case  is  of  paiholo^^icjil  interest  from  the  point 
of  view  of  epithelial  grovvtlis  of  the  ciliary  body.  It  is 
almost  identical  with  an  "epithelial  tumour  of  the  ciliary 
process  "  described  by  Hanke  (v.  infra). 

A  man,  a3t.  65,  was  admitted  to  the  R.L.O.H.,  under 
Mr.  Holmes  Spicer,  the  left  eye  having  become  inflamed  12  days 
previously.  There  was  no  history  of  injury.  The  conjunctiva 
showed  intense  chemosis ;  there  was  a  large  area  of  ulceration  of 
the  cornea,  and  this  steadily  advanced  whilst  under  observation. 
R.  V  =  6/36. 

It  is  unnecessary  to  enter  into  details  of  the  clinical  condition, 
since  the  swelling  on  the  ciliary  process  was  probably  quite 
independent  of  it. 

Fatliohgical  E.mmination  :  Macroacopic. — Large  ulcer  of  cornea 
with  infiltration  around.     A.c,  full  of  yellow  coagulum. 

On  section  in  a  sagittal  direction,  an  anterior  synechia  of  the 
iris  was  noted.  The  lens  was  normal,  and  the  retina  and  choroid 
were  in  dtu. 

Blicroscopk. — Cornea,  nearly  the  whole  surface  ulcerated ; 
upper  and  central  part  entirely  necrosed ;  surface  of  lower  part 
densely  infiltrated  in  anterior  layers.  Bowman's  membrane  is 
seen  for  a  short  distance  below  ;  Descemet's  membrane  extends 
rather  farther  below,  and  is  seen  for  a  short  distance  above.  A.c, 
full  of  fibrinous  coagulum,  containing  leucocytes  ;  both  angles  full 
of  leucocytes.  Iris,  acute  purulent  iritis ;  pupil  is  adherent  to 
slough.  Retina  and  choroid,  in  situ ;  show  congestion  and  some 
infiltration. 

On  one  ciliary  process  below  is  a  globular  mass  on  the  anterior 
surface,  with  its  long  axis  in  the  direction  of  the  process.  It  is 
about  1  mm.  long  by  0*75  mm.  wide.  The  non-pigmented  retinal 
epithelium  can  be  traced  on  to  its  surface,  whilst  the  ijigmented 
epithelium  is  continued  under  it,  though  the  cells  soon  lose  their 
l)igment,  which  is  also  absent  or  scanty  on  many  of  the  processes. 


.-.Td      KriTHKi.iAi,  irvrKiirLASiA  of  a  ciliary  pkocess. 

The  main  mass  of  the  swelling  consists  of  irregular  groups  of  cells 
resembling  the  non-pigmented  epithelium,  lying  in  a  hyaline 
matrix,  witli  numerous  irregular  spaces.  The  nuclei  stain  faintl}', 
are  round  or  oval;  the  outlines  of  the  cells  are  indistinct.  No 
tul)ular  arrangement  of  the  cells  can  be  demonstrated,  though  the 
general  disposition  is  suggestive  of  such  an  arrangement. 

It  is  clear,  I  think,  that  these  cells  are  due  to  the 
proliferation  of  the  non-pigniented  or  inner  layer  of  the 
retinal  epithelium,  and  that  the  proliferation  has  taken  place 
into  the  vitreous  body,  the  underlying  ciliary  process  showing 
the  same  condition  as  the  others.  There  is  no  evidence  of 
inflammation,  sucli  as  infiltration  with  leucocytes,  either  in 
or  around  the  mass. 

The  only  case  on  record  which  at  all  nearly  resembles 
this  one  is  that  of  Hanke  from  Fuchs's  clinic.  The  patient 
in~  this  case  was  a  woman,  set.  65,  and  the  tumour  was 
similarly  met  with  by  accident,  the  eye  being  examined  for 
the  sake  of  a  pterygium.  The  sw^elling  was  reniform  and 
was  covered  by  both  layers  of  epithelium,  though  this  seems 
doubtful,  both  from  the  figures  and  the  description.  In  any 
case,  the  growth  was  developed  from  the  non-pigmented 
layer,  and  consisted  of  bands  and  nests  of  epithelial  cells 
forming  a  coarse  network.  As  in  my  case,  the  contours  of 
the  cells  were  obscure,  the  protoplasm  having  run  together 
into  a  homogeneous  mass,  in  which  the  nuclei  were  embedded. 

Hanke  discusses  the  nature  of  the  growth.  He  regards 
it  as  most  allied  to  the  epitheliomata.  Against  thi^s  view  he 
mentions  the  absence  of  a  connective-tissue  stroma,  and  the 
development  of  communicating  spaces.  The  first  difference 
is  explained  by  the  growth  outwards  into  the  vitreous ; 
the  second  by  the  specific  function  of  the  epithelium  of  the 
ciliary  processes  as  a  secreting  organ. 

The  al)sence  of  tubules,  the  bands  of  cells  having  no 
liunina,  is  held  to  negative  the  diagnosis  of  an  adenoma  of 
Treacher  Collins's  glands  of  the  ciliary  body,  as  well  as  the 
])(»siti<)n  of  tlu!  growth  in  a  ciliary  process  and  its  origin 
fmni  llie  inih-r  iH»n-])i;_iinented  layer. 


EPITHELIAL   HYPERPLASIA   OF   A   CILIARY    PROCESS.        377 

I  think  it  most  probable  that  both  growths  are  duo 
to  chronic  degenerative  hyperplasia  of  the  epithelium  in  old 
age.  In  Hanke's  case  the  eye  was  practically  healthy,  and 
in  mine  the  disease  which  led  to  removal  must  be  looked 
upon  as  entirely  independent.  There  are  many  reasons 
against  regarding  the  growth  as  an  epithelioma  in  the 
ordinary  sense  of  the  term.  There  is  no  evidence  of 
malignancy,  and  proliferation  is  entirely  localised,  and  in 
a  direction  outwards.  There  is  no  tendency  to  invasion 
of  other  tissues.  It  might  much  more  reasonably  be  regarded 
as  a  papilloma,  and  compared  with  the  warty  growths  which 
are  so  common  in  old  age. 

Proliferation  of  epi-  and  endo-thelium  is  found  in  many 
parts  of  the  eye  in  old  age,  and  often  leads  to  the  formation 
of  warty  excrescences.  Examples  are  found  in  the  warty 
excrescences  on  Descemet's  membrane,  more  particularly  at 
the  periphery.  Tliese  are  undoubtedly  due  to  proliferation 
of  the  endothelium  and  deposition  of  a  hyaline  material 
similar  to  the  membrane  itself.  Alore  nearly  allied  to  the 
tumours  under  consideration  are  the  warty  excrescences 
found  on  the  pars  plana  in  old  age.  Tliese  have  been  care- 
fully examined  and  described  by  Kuhnt  and  Kerschbaumer. 
They  are  due  to  proliferation  of  the  non-pigmented  cells  into 
the  vitreous.  Neighbouring  nodules  may  cause  a  festoon- 
like arrangement.  When  they  are  large  the  central  cells 
may  degenerate,  and  give  rise  to  cysts,  which  sometimes 
reach  a  considerable  size. 

Similar  growths,  also  in  old  people,  may  have  a  much 
more  pronounced  adenomatous  type.  Such  have  been 
described  by  Pergens  and  Alt. 

The  process  therefore  which  gives  rise  to  these  unusual 
growths  is  essentially  degenerative  in  character,  associated 
with  old  age.  The  degenerative  changes  probably  lead 
to  the  formation  of  irritative  substances  in  minute  amount, 
and  these  stimulate  the  cells  to  proliferation.  The  process 
is  probably  extremely  slow. 

No  sharp  line  can  be  drawn  between  these  chronic  hyper- 
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plastic  changes  and  tlie  more  rapid — but  still  chronic — 
ones  which  lead  to  the  formation  of  pigmented  tubules 
in  cyclitic  membranes.  Here  the  irritation  is  more  pro- 
nounced, and  an  essential  difference  arises  in  that  the 
epithelium  is  pigmented,  at  any  rate,  in  the  later  stages. 
(See  Treacher  Collins.) 
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ACUTE   DACRYO.ADENITIS. 

By  "William  Inman,  Senior  House  Surgeon,  Royal  London 
Ophthalmic  Hospital. 

Affections  of  the  lacrimal  gland  have  received  very  little 
attention  from  English  writers,  and  literature  upon  the  disease 
is  meagre.  The  leading  text  books  dismiss  the  subject  briefly. 
Theobald,  in  Xorris  and  Oliver's  System  of  the  Diseases  of 
the  Eye,  gives  the  most  complete  account  of  dacryo-adenitis. 
He  divides  the  condition  into  two  forms :  chronic  and  acute, 
the  latter  being  very  rare.  He  quotes  the  following 
authorities  : — 

1.  Arlt,  in  his  "  Lehrbuch,"  1853,  says  he  has  never  seen 
a  case  of  dacryo-adenitis. 

2.  Power  asserts  in  the  Lancet,  1886,  that  the  indices  of 
the  Eoyal  London  Ophthalmic  Hospital  Eeports  make  mention 
of  only  one  case  of  abscess  of  the  lacrimal  gland. 

3.  Hirschberg  states  that  among  22,500  recorded  cases  of 
diseases  of  the  eye,  he  met  with  but  one  case  of  suppurative 
inflammation  of  the  gland. 

Power's  article,  referred  to  above  by  Theobald,  is  a  report 
of  a  series  of  lectures  on  Diseases  of  the  Lacrimal  Apparatus, 
delivered  at  the  Eoyal  College  of  Surgeons.  His  observations 
are  to  the  effect  that  malaise  precedes  the  signs  of  local 
inflammation  by  one  or  two  days.  Then  the  pain  begins  in 
the  side  of  the  head,  radiating  towards  the  parotid,  which 
is  usually  swollen  and  tender.  After  mentioning  the  con- 
dition of  the  lid  and  conjunctiva,  he  goes  on  to  say  that 
resolution  rarely  takes  place,  and  that  the  abscess  when 
formed,  bursts  into  the  conjunctival  sac,  or  near  the  outer 
angle  of  the  orbit.     The  disease  may  occur  at  any  age. 

A  non-suppurative  form  of  acute  dacryo-adenitis,  termed 
"  mumps   of  the    lacrimal    gland,"  is,    according   to   Power, 
VOL.   XV.  2   c 
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rare,  and  in  tlie  single  case  there  quoted,  which  was  recorded 
by  Hirschberg,  it  was  bilateral. 

Tlieobald  goes  on  to  say  that  the  disease  is  probably  less 
rare  tbat  these  writers  indicate,  as  the  diagnosis  is  not 
always  easy,  being  often  confused  with  simple  orbital 
cellulitis.  Kef  erring  to  tlie  acute  form,  he  describes  the 
attack  as  being  usually  severe,  delirium  and  cerebral  excite- 
ment ha\ing  been  noted  in  some  instances.  The  inflamma- 
tion very  often  subsides  without  the  formation  of  pus. 
When  pus  does  form,  it  may  discharge  through  the  skin,  or 
into  the  superior  conjunctival  cul-de-sac.  The  affection  is 
usually  unilateral,  but  not  infrequently  both  glands  are 
simultaneously  affected.  The  globe  may  be  greatly  displaced 
and  its  movements  restricted  and  painful.  Nettleship 
(St.  Thomas's  Hospital  Eeports,  1877)  has  met  with  cases 
of  dacryo-adenitis  in  which  the  inflammation  was  confined 
to  the  accessory  portion  of  the  gland,  the  main  part  not  being 
involved. 

(:}alezowski  and  C.  E.  Eider  have  called  attention  to  the 
occurrence  of  the  disease  in  connection  with  mumps. 

Fuchs,  in  his  Text  Book  of  Ophthalmology,  says :  "  It  is 
extremely  rare  for  the  lacrimal  gland  to  be  the  seat  of 
disease.  Dacryo-adenitis  may  go  on  to  resolution  ;  in  other 
cases,  suppuration  of  the  gland  with  discharge  of  the  pus 
externally  has  been  observed,  a  fistula  remaining  afterwards. 
There  have  even  been  described  cases  of  bilateral  dacryo- 
adenitis  which  ran  either  an  acute  or  more  frequently  a 
chronic  course ;  some  of  these  cases  were  complicated  with 
simultaneous  swelling  of  the  parotid  glands." 

Swanzy  mentions  that  he  has  seen  one  case  of  acute  puru- 
lent dacryo-adenitis,  but  no  instance  of  the  chronic  affection. 
When  suppuration  has  taken  place  the  abscess  may  open  into 
the  c(jnjunctiva,  as  it  did  in  his  patient,  or  through  the 
skin. 

Lawson,  in  liis  recently  published  work,  considers  the 
chronic  form  to  be  more  common  than  the  acute.  One  case 
of  the  latter  which  came  under  his  notice  had  inflammation 
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of  both  lacrimal  glands  sinuiltaneously,  the  course  of  the 
disease  resembling  an  attack  of  mumps.  He  says  that  cases 
of  acute  dacryo-adenitis  may  suppurate,  but  gives  no  indica- 
tion of  the  frequency  of  this  complication. 

An  examination  of  the  Hospital  records  of  the  past  10 
years  shows  that  not  a  single  case  of  inflammation  of  the 
lacrimal  gland  was  admitted  as  in-])atient  during  that  period 
until  1901,  when  one  cdse  came  under  observation.  In  1902 
several  patients  suffering  from  this  disease  were  treated.  The 
numl)er  of  cases  treated  as  out-patients  cannot  unfortunately 
be  ascertained,  but  it  is  probable  that  the  condition  is  by  no 
means  as  rare  as  described.  Appended  are  notes  of  10  cases 
observed  during  the  jmst  2  years.  They  are  all  classed  as  acute 
dacryo-adenitis,  since  in  the  majority  the  inflammation  was 
sutticiently  acute  to  lead  to  abscess  formation,  and  in  those 
cases  where  resolution  took  place,  the  symptoms  are  marked 
by  some  severity  and  could  not  properly  be  described  as 
chronic.  Indeed,  no  case  of  chronic  dacryo-adenitis  has  come 
under  the  writer's  notice. 

Gertrude  F.,  set.  15,  became  LP.  under  Mr.  Silcock  on 
May  28,  1901.  This  case  was  the  first  to  come  under  the  writer's 
observation.  The  notes  taken  at  the  time  were  few,  and  are 
only  of  value  in  showing  that  suppuration  occurred.  It  was  the 
discovery  of  this  instance  which  prompted  further  investigation 
of  the  affection. 

The  patient  attended  hospital  complahiing  that  the  L.  eye 
had  become  swollen  and  painful  10  days  previously.  There  was 
much  swelling  and  induration  over  the  region  of  the  L.  lacrimal 
gland.  It  was  described  then  as  having  "a  soft  elastic  feel,"  and 
fluctuation  was  obtained. 

Under  ether,  the  abscess  was  evacuated  on  the  day  of  admission. 
Ten  days  later  the  patient  suffered  from  an  attack  of  follicular 
tonsillitis.  She  was  discharged  on  June  15,  when  there  was  still 
slight  discharge  from  the  abscess  cavity. 

Chas.  W.,  set.  17,  admitted  under  Mr.  Collins,  August  26, 
1902.  Began  14  days  ago,  as  small  swelling  immediately  above 
the  outer  canthus.     Eyes  always  normal  until  that  time. 

2  C  2 
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26.viii.02.  Condition  on  Admission. — Marked  cedema  of  R. 
lid,  with  swelling  and  induration  over  the  upper  and  outer 
orbital  margin.  Injection  and  oedema  of  outer  part  of  ocular 
conjunctiva.  Tenderness  on  pressure.  No  proptosis  or  dis- 
placement of  globe.  Movements  of  eye  not  interfered  with. 
Upper  lid  cannot  be  raised  voluntarily.  Fluctuation  cannot  be 
made  out  from  external  palpation.  Temperature  99^^)°^  Some 
malaise.  General  anaesthetic  given.  Lid  can  now  be  everted 
with  some  difficulty,  and  enlarged  gland  exposed.  Its  surface  is 
liluish-purple,  and  there  is  much  congestion.  Fluctuation 
obtained.  Outer  canthus  slit  and  gland  incised  at  the  most 
prominent  point.  Much  pus  evacuated  (about  a  drachm). 
Boracic  ointment  used  to  protect  cornea  from  the  discharge,  and 
irrigations  of  conjunctival  sac  with  perchloride  of  mercury, 
combined  with  fomentations,  ordered. 

27.viii.02.  Swelling  subsiding  rapidly.  Patient  feels  much 
better.  Much  purulent  discharge  from  gland.  Pus  oozes  from 
opening  when  pressure  is  made  through  lid.  No  tenderness. 
Temperature  normal. 

31.viii.02.  Some  thickening  above  outer  canthus  persists. 
Lid  now  easily  and  painlessly  everted.  Gland  less  swollen.  No 
discharge. 

l.ix.02.     Thickening  of  lid  disappearing  quickly. 

Jane  C,  aet.  3,  became  O.P.  under  Mr.  Lawson,  June  29, 
1903.  AYhen  iirst  seen  there  were  oedema  of  conjunctiva, 
suffusion,  no  discharge,  and  swelling  of  the  L.  upper  lid. 
Impetigo  of  nostrils  was  a  prominent  feature.  The  child  was 
treated  as  an  O.P.  until  July  2,  1903,  when  she  was  admitted  as 
LP.  under  Mr.  Collins. 

History. — Father  says  that  the  child  first  complained  of  pain 
on  Jime  2.5th.  A  little  discharge  from  the  eye  was  noticed  on 
the  preceding  day. 

The  L.  lower  lid  appeared  to  be  slightly  swollen,  and,  on  the 
following  day  the  upper  lid  became  enlarged  on  outer  side,  and 
continued  gradually  to  increase  in  size.  No  previous  attack, 
or  any  other  affection  of  eyes.     No  recent  illness. 

2.vii.03.  Condition. — Whole  of  upper  lid  oedematous,  fading 
away  on  inner  side  ;  outer  part  brawny  and  indurated.    Swelling 
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limited  on  outer  side  by  external  tarsal  ligament.  Fluctuation 
cannot  l)c  obtained  by  external  palpation.  Palpebral  aperture 
closed  owing  to  thickening  of  tissues  of  lid.  Some  tenderness 
on  pressure.  No  proptosis.  Interval  can  be  felt  between 
the  swelling  and  the  orbital  margin.  No  enlargement  of 
pre-auricular  gland. 

R.  lacrimal  gland  normal.     Temperature  97°. 

Under  chloroform  the  upper  lid  can  be  everted,  and  the 
palpel)ral  conjunctiva  is  seen  to  be  normal. 

Lacrimal  gland  enlarged  and  fluctuating.  Posterior  limit 
cannot  be  made  out. 

With  finger  in  upper  fornix  the  lateral  boundaries  of  the 
gland  can  be  felt,  although  the  surrounding  tissues  are  slightly 
thickened,  as  well  as  (ledematous.  There  is  no  sign  of  the 
abscess  pointing  at  any  particular  spot. 

Gland  incised,  after  having  ])een  made  to  present  by 
pressure  externally  through  lid.  About  a  drachm  of  thick 
creamy  pus  evacuated. 

S.vii.OS.  (18  hours  after  operation.)  Marked  improvement 
in  external  appearance.  ^luch  purulent  discharge.  Swelling 
subsiding.     No  tenderness.     Temperature  normal. 

5.vii.03.  Outer  portion  of  upper  lid  thickened.  Very  little 
discharge.  There  is  now  no  oedema  of  conjunctiva,  and  only  a 
little  injection  at  the  outer  side. 

10.vi.03.     Gland  cannot  now  be  felt  through  the  lid. 

Leslie  F.,  set.  11,  admitted  under  Mr.  Tay,  August  23,  1903. 

History. — The  L.  eye  became  inflamed  11  days  ago,  as  if 
a  stye  were  beginning  to  form.  There  was  redness  at  the  outer 
end  of  the  upper  lid.  No  affection  of  the  conjunctiva  preceded 
the  attack.  The  inflammation  persisted  for  a  week.  The  patient 
was  then  seen  by  a  doctor,  who  treated  the  eye  with  lotion. 

The  swelling  began  to  subside  yesterday.  There  was  much 
pain  until  3  days  ago. 

No  recent  illness.  Has  never  had  similar  attack  before. 
Had  operation  for  adenoids  6  years  ago. 

Present  Coiulition. — L.  Conjunctiva  injected  and  cedematous, 
especially  on  the  outer  side.  Lacrimal  gland  moderately 
swollen,     Skin    of   lid   over   the   gland   is   red  and   thickened. 
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Little  teiuleriioss.  Xo  fluctuation.  Gland  freely  movable,  and 
lid  can  be  everted.  There  is  no  evidence  of  an  abscess  having 
opened  spontaneously.  The  vessels  on  the  membrane  lining 
the  uland  are  much  distended  and  tortuous. 

Globe  freely  movable.     No  proptosis. 

There  is  some  chronic  marginal  blepharitis. 

Temperature  normal. 

2-4.vii.03.  Swelling  subsiding,  under  treatment  with  fomen- 
tations.    No  tenderness.     No  discharge  from  conjunctival  sac. 

30.vii.03.  Discharged.  Lacrimal  gland  is  now  nearly  as 
inconspicuous  as  that  on  R.  side. 

Jack  D.,  set.  4 J,  became  O.P.  under  Mr.  Tay,  March  16, 1903. 

Hist  or  If.  Became  ill  with  mumps  a  week  ago.  Only  L.  side 
affected.  The  following  morning  the  L.  eye  became  bloodshot, 
followed  24  hours  later  by  some  discharge  from  that  eye,  whilst 
a  small  lump  was  noticed  on  outer  part  of  upper  lid.  On  the 
4th  day  the  lid  was  red,  tender,  and  swollen.  This  morning 
an  abscess  appears  to  have  opened  into  the  conjunctival  sac, 
blood  and  pus  being  discharged,  causing  the  pain  and  tenderness 
to  diminish  rapidly. 

IW.^ent  Condition. — There  is  a  localised  swelling  of  outer  part 
of  L.  upper  lid.  A  central  nodule  is  hard;  the  surrounding- 
tissues  are  comparatively  soft,  and  outer  margin  of  induration 
is  limited  by  the  external  tarsal  ligament.  There  is  very  little 
tenderness.  Outer  part  of  ocular  conjunctiva  is  much  swollen. 
No  fluctuation.  Much  purulent  discharge  oozing  from  gland 
can  be  seen.  Pre-auricular  gland  slightly  enlarged  and  tender. 
L.  parotid  gland  swollen  and  slightly  tender.  The  swelling 
extends  l)ackwards  behind  the  ear.  Patient  can  now  open  mouth 
widely.     Temperature  101°. 

17.iii.03.  Swelling  subsiding,  but  lacrimal  gland  is  still  suffi- 
ciently enlarged  to  prevent  examination  of  orbital  wall  on 
outer  side  with  the  finger.     There  is  still  some  tenderness. 

23.iii.03.  No  tenderness.  Gland  moves  freely  under  the 
finger.  The  lid  is  on  a  slightly  lower  level  than  that  of  the 
opposite  side,  at  the  outer  end. 

9.iv.03.     Gland  not  palpable. 

4.8.03.     Has   become     O.P.    again,    suffering    from    severe 
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phlyctenular  conjunctivitis.     There  is  now  no  indication  of  the 
former  inflammatoiy  attack. 

Sydney  B.,  aet.  6,  became  O.P.  under  Mr.  Silcock,  April  10, 
1902. 

Ilistorji. — L.  l)ecame  inflamed  ("  like  a  stye  ")  a  week  ago. 
The  lid  was  swollen,  and  the  eye  was  gradually  closed.  Two 
days  later  the  condition  was  aggravated  by  blow  from  brother's 
knuckle. 

Present  Condifim. — L.  Trace  of  conjunctival  discharge.  Little 
swelling  and  redness  of  lids  (especially  the  upper  one),  with 
an  indurated  mass  at  the  outer  extremity  of  the  upper  lid. 
Much  oedema  of  conjunctiva  (ocular)  on  outer  side,  a  fold 
being  pushed  out  between  the  lids.  No  fluctuation  or  pro- 
ptosis  can  be  made  out.  The  swelling  is  tender,  and  the  lids 
cannot  be  separated  or  everted  without  much  pain.  Tempera- 
ture 99^*"°. 

The  mother  was  ordered  to  apply  fomentations  at  home. 
The  child  was  brought  to  the  hospital  on  the  following  morning, 
and  as  the  swelling  was  not  reduced,  admission  to  the  hospital 
was  advised. 

A  general  anaesthetic  was  given,  and  the  external  canthus 
slit.  This  was  rendered  necessary  by  the  marked  thickening  of 
the  lid,  and  the  natm^ally  small  palpebral  aperture.  Upon 
everting  the  lid,  the  enlarged  lacrimal  gland  could  be  seen  as  a 
nodular  purple  mass  projecting  downward  nearly  as  far  as  the 
edge  of  the  upper  lid,  but  not  distended  inwards  towards  the 
middle  line,  or  downwards  below  the  external  tarsal  ligament. 

An  incision  was  made  into  the  gland  substance,  and  a  small 
quantity  of  pus  evacuated. 

On  the  following  day  (April  12th)  the  temperature  was 
normal,  and  the  swelling  had  subsided  to  a  considerable  extent. 
Three  days  later  the  child  was  discharged. 

Flossie  O.,  xt.  21,  became  O.P.  under  Mr.  Lang,  January  2G, 
1903. 

Uidorij. — Patient  felt  a  little  pain  "  at  the  back  of  the  L.  eye  " 
2  weeks  ago.     There  was  then  a  little  conjunctival  injection. 

On  January  22nd  the  upper  lid  became  swollen,  hot  and 
tender,  but   the   conjunctiva   does   not   appear    to   have    been 
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aHlematous  or  shown  greater  injection  than  at  present  time.  There 
was  consideral)le  pain.  On  January  23rd  a  profuse  purulent  dis- 
charge from  the  eye  began  to  flow,  and  the  symptoms  abated. 

There  has  been  no  previous  attack  of  inflammation  of 
this  or  other  glands,  and  no  cause  can  be  assigned  for  this 
attack. 

PrcM'nt  Condition. — The  lid  is  swollen  to  moderate  extent, 
but  the  skin  shows  signs  of  having  been  stretched,  being  now 
wrinkled  and  desquamating.  There  is  some  tenderness  on 
pressure.  The  conjimctiva  is  injected  on  the  outer  side,  but 
there  is  no  oedema  of  this  membrane.  Upon  eversion  of  the 
upper  lid  the  lacrimal  gland  is  seen  to  be  enlarged  and  congested, 
and  pressure  of  the  lid  causes  pus  to  exude  from  a  sinus,  opening 
at  the  most  prominent  portion  of  the  palpebral  part  of  the  glafid. 

The  lacrimal  gland  of  the  E.  side  is  normal  in  size.  The  L. 
globe  is  normal,  but  the  R.  globe  shows  signs  of  having  been 
severely  inflamed  at  some  distant  period — probably  from 
ophthalmia  neonatorum. 

9.ii.03.  There  is  still  a  little  thickehing  of  the  lid,  and  the 
gland  is  slightly  enlarged.     No  discharge  now. 

William  V.,  set.  34,  became  O.P.  under  Mr.  Lang,  July  28, 
1902. 

The  swelling  and  pain  began  2  days  ago. 

rrcsent  Condition. — Skin  over  region  of  L.  lacrimal  gland  is 
red  and  swollen. 

There  is  not  much  pain,  but  the  parts  are  tender.  The 
lacrimal  gland  can  be  felt  through  the  lid  as  a  nodular  body, 
surrounded  by  indurated  tissue.  It  is  easily  moved  against  the 
frontal  l)one. 

The  ocular  conjunctiva  is  injected  and  oedematous  at  the 
outer  side,  being  thrown  into  folds  at  the  outer  canthus.  The 
upper  lid  cannot  be  everted,  but  by  gently  pulling  it  forward 
away  from  the  globe,  the  inflamed  accessory  portion  of  the  gland 
is  exposed  to  view. 

Fluctuation  cannot  be  obtained. 

28.vii.03.  Protruding  gland  incised,  under  cocaine,  through 
the  conjunctiva,     liead  of  pus  evacuated. 

Fomentations  every  4  hours  ordered. 
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30.vii.03.     Inflammation  has  su])si(lcd  :  no  pain  now. 

Swelling  less  marked.  Eye  is  proptosed — proptosis  not  noted 
previously. 

31.vii.03.  Attended  hospital.  Condition  so  much  improved 
that  further  attendance  deemed  unnecessary. 

Arthur  B.,  set.  37,  became  O.P.  under  Mr.  Collins  on 
November  3rd,  1902. 

Hi^forij. — A  week  ago  the  lids  of  the  L.  eye  became  rapidly 
swollen  and  red.     There  was  great  pain. 

He  consulted  his  doctor,  who  treated  him  with  hot  lotion. 
The  swelling  subsided,  and  the  pain  was  relieved  to  some  extent. 
Two  days  later  symptoms  again  developed,  more  severely  than 
before,  and  the  eye  was  quite  closed  by  the  swelling  of  the  lids. 

A  gradual  improvement  then  began,  with  a  slight  relapse 
2  days  ago. 

A  month  ago  he  had  an  attack  of  influenza,  and  was  confined 
to  bed  for  a  week,  and  to  the  house  until  a  week  before  the 
present  inflammation. 

There  is  no  history  of  traumatism  or  constitutional  disease. 

3.xi.02.  The  present  condition  of  the  patient  probably 
shows  a  stage  of  subsidence.  The  L.  upper  lid  is  red,  swollen 
and  oedematous.  There  is  much  chemosis  and  injection  of  the 
conjunctiva,  with  a  little  catarrhal  discharge.  The  lacrimal 
gland  is  enlarged  and  indurated,  and  manipulation  causes  a 
moderate  amount  of  pain. 

The  pre-auricular  and  sub-maxillary  glands  are  not  swollen. 

The  globe  is  normal.  There  is  no  displacement  or  interference 
with  its  movements. 

6.xi.02.  Attended  O.P.  again.  No  note  made  as  to 
condition. 

10.xi.02.  Swelling  less  marked,  but  there  is  still  thickening 
and  tenderness  in  the  region  of  the  lacrimal  gland. 

13.xi.02.  Improvement  to  such  an  extent  that  patient  was 
discharged. 

Nelly  W.,  set.  15,  became  O.P.,  May  18,  1903  (Mr.  Lang). 
Slight  swelling  appeared  14  days  ago  in  outer  extremity  of  L. 
upper  lid.     Patient  bathed  her  eye  with  "  boracic  lotion   and 
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witch  hazel."  There  was  much  pain,  which  continued  for  several 
(lavs,  but  liad  disappeared  at  the  end  of  a  week.  The  swelling 
rapidly  increased  during  first  2  days.  She  could  not  open  the 
lids  owing  to  tenderness  and  stiffness.  The  conjunctiva  was 
swollen  at  the  outer  side.     No  malaise. 

She  first  attended  hospital  because  she  feared  a  squint  might 
appear  owing  to  the  persistent  swelling.     No  history  of  diplopia. 

There  has  been  no  preceding  affection  of  the  eyes,  with  the 
exception  of  "a  slight  cold  in  L.  eye,  which  was  watery,  but  not 
red."  This  occurred  a  week  before  the  onset  of  the  dacryo- 
adenitis.     The  R  eye  was  not  watery  on  that  occasion. 

There  has  been  no  discharge  from  the  eye. 

18.V.03.  Condition  was  as  follows.  Marked  swelling  of  L. 
accessory  lacrimal  gland.  Upper  lid  oedematous.  Qi]dema  of 
outer  part  of  ocular  conjunctiva,  with  little  increased  vascularity. 
Gland  moves  freely  against  the  orbital  margin.  No  pain  and 
very  little  tenderness.  Globe  moves  freely  in  all  directions.  No 
proptosis.  It  is  doubtful  whether  the  posterior  limit  of  the 
swelling  can  be  distinguished  with  finger  in  upper  conjunctival 
fornix,  but  the  indurated  tissue  becomes  thinner  as  it  is  traced 
backwards.     R.  gland  normal. 

25.V.03.  Upper  lid  still  oedematous.  Gland  less  swollen.  No 
tenderness.  Several  engorged  conjunctival  veins  at  outer 
canthus. 

Patient  says  that  5  days  ago,  a  "water-blister"  developed 
beneath  ocular  conjunctiva  on  outer  side.  This  disappeared 
yesterday. 

4.vi.03.     Gland  still  enlarged.     Lid  cannot  be  fully  raised. 

18.vi.03.  Palpebral  portion  of  gland  can  be  felt  through  lid, 
and  is  visible  on  eversion  of  lid.     No  pain  or  redness. 

30.vii.03.  No  swelling  can  be  now  made  out.  L.  upper  lid 
still  a  little  thicker  than  K.  lid.  Has  pustular  blepharitis  in  R. 
Does  not  complain  of  dryness  of  L.  eye. 

The  cases  described  in  the  literature  dealing  with  this 
suljject  divide  themselves  naturally  into  two  main  groups : — 

(I)  Those  in  which  the  affection  of  the  lacrimal  gland  is 
associated  with  mumps.  The  main  features  are  {a)  it  is 
usually  bilateral;  {h)  suppuration  does  not  occur. 
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(2)  Those  ill  which  there  is  no  coimectioii  with  iiiuinps : 
the  leading  features  being  (a)  it  is  usually  unilateral ;  (h) 
suppuration  may  or  may  not  occur. 

In  discussing  the  first  group,  the  writers  are  agreed  upon 
the  course  of  the  disease,  but  concerning  the  second,  they  are 
strangely  at  variance.  For  instance,  regarding  its  character- 
istic features,  Theobald  says,  "  not  infrequently  both  glands 
are  affected,"  whilst  Fuchs  only  refers  to  bilateral  affection 
in  connection  with  mumps.  Again,  in  Theobald's  opinion, 
the  intlaniination  very  often  subsides  without  the  formation 
of  pus,  whilst  according  to  Henry  Power  the  condition  rarely 
resolves. 

A  comparison  of  the  notes  shows  that  this  variety  of 
acute  dacryo-adenitis  has  a  characteristic  form  of  onset,  and 
runs  a  definite  course,  rendering  diagnosis  easy  at  all  stages. 
An  attack  begins  with  a  sensation  of  stiffness  in  the  outer 
part  of  the  upper  lid.  There  is  some  pain  and  redness, 
which  increase  rapidly  within  the  first  two  or  three  days. 
A  little  conjunctival  redness  occasionally  precedes  the  onset 
of  the  acute  symptoms,  but  in  the  majority  of  the  cases 
recorded  there  was  no  definite  conjunctivitis  prior  to  the 
inflamed  condition  of  the  lid. 

The  pain,  which  in  the  worst  cases  is  severe,  is  not  deep- 
seated,  but  is  referred  to  the  lid,  and  in  the  early  stages  the 
patients  commonly  consider  that  a  stye  is  forming.  This 
suggests  that  the  palpebral  portion  of  the  gland  is  first 
involved,  the  infection  spreading  backwards  to  the  main  part. 
This  feature  could,  however,  be  also  explained  by  the  swellincr 
of  the  inflamed  structure  taking  place  in  the  direction  of  least 
resistance,  &c.,  towards  the  front  of  the  orbit.  The  lid  would 
thus  be  stretched  and  the  nerves  of  the  conjunctiva  pressed 
upon.  A  prominent  feature  frequently  at  this  stao-e  is 
marked  a^lema  of  the  ocular  conjunctiva  on  the  outer  side. 
This  is  out  of  all  proportion  to  the  conjunctival  inflam- 
mation accompanying  it,  and  may  be  explained  by  sup- 
posing the  ophthalmic  ^'eins  and  lymphatics  to  be  pressed 
upon. 
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There  may  be  a  little  catarrhal  discharge  from  the  con- 
junctiva, hut  it  is  never  profuse. 

The  lacrimal  gland  shows  distinct  enlargement.  The 
surface  is  nodular,  and  the  vessels  lying  upon  it  are  seen  to 
be  swollen  and  tortuous,  giving  the  gland  a  bluish-purple 
colour.  Pressure  upon  the  lid,  which  causes  considerable 
pain,  gives  a  feeling  of  general  induration  of  the  whole  of  the 
outer  half  of  tlie  lid,  fading  away  gradually  on  the  inner  side, 
but  being  sharply  defined  on  the  outer  side,  being  here 
limited  by  the  external  tarsal  ligament.  Tliis  outer  limitation 
is  not  always  visible  to  the  eye,  owing  to  the  superficial 
oedema  spreading  further  downwards. 

The  temperature  of  the  patient  is  seldom  raised  more 
than  a  degree,  the  highest  point  reached  being  100°  F.  In 
this  particular  case  the  boy  was  suffering  from  mumps  at  the 
same  time.  The  moderate  amount  of  pyrexia  is  dispro- 
portionate to  the  extent  of  the  swelling  and  brawny  condition 
at  the  orbital  margin,  and  is  a  valuable  means  of  diagnosis, 
especially  in  young  children,  where  the  tissues  are  easily 
distended,  and  where  it  is  difficult  to  make  a  thorouoh 
examination  without  an  anassthetic.  In  one  case,  Jane  C, 
orbital  cellulitis  was  in  the  first  instance  suspected,  until  the 
temperature  was  found  to  be  only  97°  F. 

Malaise  to  a  moderate  degree  is  experienced ;  it  is  more 
marked  in  the  younger  patients. 

As  the  disease  progresses  the  eye  becomes  completely 
closed,  and  the  upper  lid  cannot  be  raised  voluntarily. 
Eversion  of  the  lid  is  extremely  painful,  but  the  gland  can 
be  exposed  by  gently  lifting  forwards  the  lid  from  the  globe. 
It  is  often  covered  by  the  folds  of  oedematous  ocular  con- 
junctiva, which  may  also  obscure  the  cornea.  The  skin  of 
tlie  lid  becomes  stretched  and  brawny,  and  it  is  at  this  stage 
tliat  diagnosis  is  frequently  wrong.  The  condition  is  taken 
to  be  one  of  abscess  of  the  lid,  or  periostitis  of  the  orbital 
margin.  An  incision  through  the  skin  for  the  relief  of  the 
former  has  failed  on  two  occasions  to  evacuate  pus,  which 
later  found  an  opening  througli  the  conjunctiva. 
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In  the  early  acute  stage  it  is  impossible  to  say  whether 
or  not  suppuration  will  take  place.  The  probabilities,  how- 
ever, appear  to  be  in  favour  of  abscess  formation,  since  8 
of  the  10  cases  here  recorded  suppurated. 

Under  an  anaesthetic,  the  gland  may  be  examined  Ijy 
inserting  the  forefinger  into  the  upper  fornix  of  the  con- 
junctival sac,  and  palpating  the  tissues  between  it  and  the 
tliumb  placed  externally.  In  this  way  Ihictuation  can 
sometimes  be  obtained.  An  examination  from  without  to 
decide  the  presence  of  fluctuation  is  usually  futile,  owing  to 
the  want  of  resistance  of  the  orbital  tissues,  and  the  deep 
position  of  the  abscess.  With  the  finger  in  the  fornix,  the 
limits  of  the  swelling  can  be  found  laterally,  but  posteriorly 
it  cannot  be  defined,  showing  that  the  palpebral  portion  of 
the  gland  is  not  alone  affected. 

Should  resolution  take  place,  the  pain  and  swelling  abate 
about  the  3rd  or  4th  day ;  the  lid  slackens  and  can  be 
raised.  The  conjunctival  oedema  disappears  within  24  or 
36  hours,  and  the  malaise  is  followed  by  a  speedy  conva- 
lescence. The  gland  itself,  however,  although  diminishing 
rapidly  in  size  at  first,  as  the  acute  symptoms  disappear, 
does  not  resume  its  normal  dimensions  for  2  or  3  weeks. 

Should  suppuration  take  place,  the  symptoms  continue, 
and  are  aggravated,  wdiilst  the  physical  signs  become  more 
marked.  The  conjunctival  swelling  is  so  great  that  the 
oedematous  membrane  may  be  extruded  between  the  lids, 
and  there  retained,  causing  still  greater  swelling  of  the 
external  portion.  Even  at  the  height  of  suppuration 
the  temperature  is  not  much  raised. 

At  a  varying  period  from  the  onset  of  the  inflammation 
— from  1  day  to  a  week  afterwards — the  patient  feels  the 
tension  of  the  parts  to  be  relieved.  A  thick  purulent 
discharge  issues  from  the  conjunctival  sac  simultaneously, 
and  within  a  few  hours  there  is  a  marked  improvement  in 
the  local  condition. 

The  profuse  discharge  does  not  last  more  than  24  hours 
as  a  rule.     Pus  can  be  seen  oozing  from  the  opening  in  the 
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sland  during  tliis  period,  but  later  the  discharge  diminishes 
rapiilly  iu  amount,  and  soon  becomes  little  more  than 
catarrlial  secretion  from  the  conjunctiva. 

Several  writers  have  mentioned  that  cases  of  abscess  of 
the  lacrimal  gland  may  point  externally  through  the  skin  of 
the  lid,  leading  to  the  formation  of  a  fistula.  Indeed, 
according  to  Nettleship's  text  book,  "  when  an  abscess  forms 
it  usually  points  to  the  skin,  and  should  seldom  be  opened 
from  the  conjunctival  surface,"  and  Theobald  says  that  "  it 
may  make  its  way  to  the  surface  through  the  integument  of 
the  lid,  or  may  discharge  into  the  superior  conjunctival  cul- 
dr-sffc."  In  none  of  these  cases  here  recorded  did  the  pus 
appear  on  the  surface,  and  it  is  difficult  to  see  why  it  should 
do  so,  since  suppuration  may  proceed  much  more  easily  along 
the  gland  tissue,  and  shows  no  tendency  to  extend  into  the 
neighljouring  tissues. 

A  probe,  when  introduced  through  the  opening  in  the 
gland,  passes  deeply.  The  rough  walls  of  the  abscess  cavity 
can  be  felt,  but  the  wall  of  the  orbit  does  not  appear  to  be 
affected  in  any  way,  and  is  certainly  not  exposed. 

Bock,  in  an  exhaustive  article  on  this  disease,  states  that 
the  accessory  gland  is  not  always  involved,  or,  if  involved,  is 
not  affected  to  a  similar  degree,  whilst  Nettleship,  as  before- 
mentioned,  has  met  with  cases  of  affection  of  the  accessory 
portion  alone. 

Bock's  observation  cannot  be  substantiated  from  the 
above  cases.  In  all  of  them,  where  an  abscess  formed,  the 
two  portions  of  the  gland  appeared  to  be  matted  together, 
the  anterior  part  of  the  mass  being  distended  downwards 
almost  to  the  margin  of  the  upper  lid.  In  one  instance  of 
Virobable  affection  of  the  accessory  gland  due  to  extension  of 
the  inllammation  of  a  suppurating  Meibomian  gland,  which 
liad  discharged  through  the  skin  near  the  external  canthus, 
the  finger  in  the  upper  fornix  could  make  out  the  posterior 
limit  of  the  involved  tissue.  There  was  no  evidence  of 
affection  of  the  deej)  gland,  or  of  pus  formation  in  the 
accessory  portion.     The  fact  that  in  several   of  those  cases 
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operated  upon,  about  a  drachm  of  pus  was  evacuated,  suggests 
that  the  greater  part  of  the  gland  tissue  was  destroyed,  the 
only  healthy  tissue  being  a  tliin  shell  forming  the  abscess 
wall.  There  was  no  reason  to  believe  in  any  single  case  that 
the  suppurative  process  was  not  wholly  limited  to  the  gland 
tissue. 

Both  during  the  lieight  of  the  disease,  and  in  the  later 
stages,  it  was  impossible  to  say  whether  or  not  the  function 
of  the  gland  was  in  abeyance.  In  most  of  the  cases  there 
was  a  little  catarrhal  discbarge  from  the  conjunctival  sac, 
but  there  was  certainly  not  an  excessive  amount  of  tear 
secretion.  The  secretion  from  the  conjunctiva  was  sufficient 
for  the  purposes  of  lubrication,  and,  notwithstanding  the 
heat  of  the  parts,  and  probable  desquamation  of  the 
conjunctival  epithelium,  dryness  of  the  eye  was  not  com- 
plained of  at  any  stage. 

The  intensity  of  the  inflammation,  and  the  breaking 
down  of  gland  tissue  in  some  cases,  would  lead  one  to  expect 
complete  atrophy  subsequently,  but  this  was  not  observed  in 
this  series.  The  accessory  portion  can  be  exposed  many 
months  afterwards,  and  no  difference  can  be  detected 
between  those  of  the  two  sides.  Of  course,  the  gland  tissue 
must  largely  be  replaced  by  fibrous  tissue,  and  it  may  be  the 
fibrous  remains  which  are  exposed  to  view  on  everting  the 
lid,  and  the  absence  of  any  dry  sensation  of  the  eye  due  to 
abolition  of  tear  secretion  would  not  be  surprising,  since 
the  lacrimal  gland  can  be  completely  extirpated  without 
any  apparent  want  of  moisture  following  its  removal. 

It  is  curious  that  the  swelling  of  the  main  part  of  the 
gland  was  not  observed  to  cause  displacement  of  the  globe, 
or  to  interfere  in  any  way  with  the  movements  of  the  eye. 
Bock  relates  that  one  of  his  cases,  and  five  of  those  recorded 
by  Von  Eeuss,  showed  no  displacement  of  the  globe ;  in  the 
others  it  was  pushed  downwards  and  inwards. 

In  one  of  the  cases,  William  V.,  recorded  above,  pro- 
ptosis  was  noted  2  days  after  the  abscess  had  been  opened. 
This  was  not  observed  before  the  operation  ;  it  was  only 
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slight,  and  cannot  be  explained,  since  the  swelling  of  the 
tissues  had  subsided  to  a  considerable  extent. 

Even  if  mechanical  displacement  did  not  occur,  it  is 
difficult  to  see  why  Tenon's  capsule  should  not  become 
affected  by  tlie  neiglibouring  inflammation.  There  was  no 
sign  of  this  complication.  The  eye  could  be  rotated  in  all 
directions  quite  freely  without  causing  any  pain,  and  ab- 
duction appeared  to  be  as  easy  as  any  other  movement, 
showing  the  external  rectus  to  be  not  involved. 

"When  the  height  of  the  inflammation  has  been  passed, 
the  elevator  of  the  upper  lid  soon  resumes  its  full  action, 
but  for  some  weeks  afterwards  there  is  some  fulness  of  the 
upper  lid  in  its  outer  half,  causing  a  convexity  of  the 
palpebral  margin,  which  gives  the  patient  an  appearance  of 
win  kin  1?. 

The  gland  itself  may  remain  enlarged  for  a  period  of  a 
month  or  6  weeks  afterwards. 

Of  the  10  cases  observed,  6  occurred  in  males  and 
4  in  females.  Several  cases  other  than  those  above 
descriljed  have  come  under  notice  during  the  past  2  years, 
but  are  not  included  in  this  series  on  account  of  their  course 
not  having  been  closely  followed.  In  all  of  these,  the  sexes 
appeared  to  be  equally  affected.  The  age  at  which  the 
disease  may  bo  expected  shows  wide  limits.  In  Bock's 
investigations  the  earliest  age  vras  8,  and  the  latest  77 
years.  In  the  present  series,  there  were  3  patients  of 
the  ages  of  3,  4^  and  6  years  respectively,  whilst  the  oldest 
individual  was  37. 

That  it  is  an  affection  of  youth  is  indicated  by  the 
average  age  being  16,  and  acute  inflammation  is  certainly 
more  severe  in  the  young  patients. 

The  left  side  is  much  more  frequently  attacked  than  the 
riglit  side,  9  of  tlie  10  cases  being  on  the  left.  No  cause 
can  ])e  assigned  for  this  marked  difference. 

Several  writers  have  commented  upon  the  association 
of  dacryu-adenitis  with  swelling  of  the  parotid  gland,  and 
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Book,  (liscuasiug  the.  causation  of  the  disease,  suggests  tliat 
some  of  these  cases  may  be  inuiiips  of  tlie  lacrimal  gland, 
the  latter  being  only  a  modified  salivary  gland.  He  adds 
that  tlie  swelling  of  i\n)  parotid  is  es[)ecially  noticca1)le  in 
sub-acute  and  chronic  cases. 

Lawson  states  that  a  case  of  bilateral  sul)-acute  inlkimma- 
tion  of  the  lacrimal  glands  under  his  care  seemed  in  its 
course  to  be  very  analogous  to  an  attjick  of  mumps,  although 
there  does  not  appear  to  have  been  any  involvement  of  the 
salivary  glands. 

In  only  one  instance  of  the  present  series  was  this 
interesting  complication  present.  The  affection  of  the 
salivary  gland  preceded  the  dacr3^o-adenitis  by  only  24 
hours.  The  glands  of  the  opposite  side  were  normal 
throughout  the  course  of  the  disease.  Suppuration  occurred 
in  the  lacrimal  gland,  but  not  in  tlie  salivary  gland.  Accord- 
ing to  Osier,  suppuration  is  "an  extremely  rare  complication 
in  genuine  idiopathic  mumps."  Yet  in  the  only  case 
occurring  during  an  attack  of  mumps,  an  abscess  formed, 
and  was  evacuated. 

This  circumstance  makes  it  difficult  to  decide  into  which 
of  the  two  groups  before  mentioned  this  case  should  go. 
Although  associated  with  mumps,  there  was  present  neither 
of  the  characteristic  features  which  seem  to  distinguish  it 
as  one  of  the  first  group,  and  the  fact  that  the  lacrimal 
gland  suppurated  whilst  the  parotid  resolved  in  the  usual 
manner,  suggests  that  the  lacrimal  disease  was  merely 
coincident  with  the  parotitis,  a  different  form  of  infection 
having  taken  place. 

In  reviewing  the  cases  under  notice,  one  is  forced  to  the 
conclusion  that  in  every  instance  the  disease  was  a  purely 
local  condition,  as  the  symptoms  disappeared  rapidly  as  soon 
as  the  pent-up  pus  had  free  outlet. 

With  regard  to  the  entrance  of  pyogenic  or  other 
organisms,  attention  may  be  drawn  to  the  impetigo  of  the 
nostrils,  and  the  blepharitis  from  which  Jane  C.  and  Leslie 
F.  respectively  suffered  on   admission  to  the  hospital,  and 

VOL.  XV.  2    D 


306  ACUTE    DACRYO-ADENITIS. 

t<»  tlio  severe  phlyctenular  conjunctivitis  and  pustular 
blepharitis  which  subsequently  developed  in  Jack  D.  and 
Nellie  AV.  In  the  latter  two  cases  it  might  be  argued  that 
the  conjunctiva  was  infected  secondarily,  but  a  sufficient 
time  had  elapsed  in  each  instance  for  the  whole  inflammatory 
attack  to  have  subsided,  and  both  patients  had  been  seen 
in  a  normal  condition  in  the  interval.  There  was  no  relapse 
of  the  dacryo-adenitis. 

Tlic  lacrimal  sac  was  invariably  healthy  in  the  series. 

Bock  lays  stress  upon  the  acute  infectious  diseases  as 
precursors  of  the  suppurative  form.  This  cannot  be  sub- 
stantiated from  these  cases,  as  there  was  no  history  of 
immediately  preceding  illness.  In  one  child,  of  about 
o  years,  however,  whose  notes  cannot  be  unfortunately 
traced,  an  attack  of  measles  had  occurred  rather  more  than 
a  fortnight  previously,  and  the  inflammation  ended  in  the 
formation  of  an  abscess. 

The   diagnosis   of  acute   dacryo-adenitis  presents   little 
difficulty.  When  the  inflammation  is  at  its  height,  the  closure 
of  the  palpebral  aperture,  the  chemosis  of  the  conjunctiva, 
and  the  f^reat  swellinix  of  the  tissues  of  the  lid,  have  led  to  a 
diagnosis   of   orbital   cellulitis.      But,    notwithstanding   the 
tenderness   of   the  parts,  an  examination  of  the  upper  lid 
soon   demonstrates  that   the   induration  is  confined  to  the 
outer  part,  the  rest  of  the  lid  being  swollen  in  a  more  or  less 
passive  manner.     The  fact  that  the  lid  cannot  be  everted 
at  this  stage  without  much  difficulty  and  pain  accounts  for 
the   prominence   and    congestion    of    the   gland   remaining 
uno1)Scrved,  wliilst  the  marked  tcdema  of  the  conjunctiva, 
whieh  may  entirely  obscure  the  cornea,  give  an  impression 
that  the  globe  is  involved.     The  comparatively  mild    con- 
stitutional  disturbance,   moderate    pyrexia,  and   absence  of 
ocular   symptoms,   help   to  a   correct  conclusion   as  to  the 
nature  of  the  case.     Examination  of  the  upper  fornix,  under 
a  local  or  general   ana-sthetic,  according  to  the  age  of  the 
])atient,  is  conclusive. 

Periostitis  of  the  orbital  margin  has  been  suggested  in 
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moderately  severe  cases.  In  such  instances  a  sulcus  could 
always  be  felt  with  the  tip  of  the  finger,  between  the  point 
of  greatest  swelling  and  the  rim  of  the  orbit,  and  once, 
where  tenderness  was  not  a  marked  feature,  the  swollen 
gland  could  be  moved  freely  against  the  bone. 

The  treatment  of  acute  dacryo-adenitis  is  simple,  and 
consists  of  hot  fomentations  applied  frequently  to  the  part. 
Theobald  advocates  "  leeching,  and  the  liberal  application  of 
an,  ointment  of  mercury  and  opium  or  belladonna,  together 
with  the  administration  of  an  energetic  calomel  cathartic, 
to  be  followed  by  free  doses  of  quinine,  salicylate  of  sodium, 
or  pyrophosphate  of  sodium."  This,  it  is  hoped,  would  cut 
short  the  attack.  If  ineffectual  "  poultices  or  warm  fomen- 
tations are  to  be  applied,  and,  as  soon  as  the  presence  of  pus 
can  be  detected,  it  should  be  evacuated  by  a  free  incision, 
made  either  through  the  integument  of  the  upper  lid,  or 
from  the  conjunctival  cul-de-sac,  as  may  seem  to  be  indicated 
by  the  tendency  of  the  abscess  to  point." 

Concerning  the  treatment  adopted  in  dealing  with  the 
cases  recorded  the  latter  part  of  this  scheme  was  practically 
carried  out,  but  no  attempt  was  made  to  cause  the  condition 
to  abort,  since  in  the  non  -  suppurative  inflammations 
amelioration  of  the  symptoms  was  obtained  at  once  by  the 
application  of  moist  heat.  Where  pus  is  present,  or,  rather, 
where  the  severity  of  the  symptoms  and  the  extent  of  the 
swelling  justify  the  assumption  that  an  abscess  exists  (for 
fluctuation  cannot  always  l)e  obtained),  an  incision  should  be 
made,  but  never  through  the  skin.  The  disadvantages  of  the 
latter  method  are  the  production  of  a  scar,  and  the  possible 
formation  of  a  lacrimal  fistula.  But,  as  far  as  one  can 
judge,  it  is  never  necessary,  as  the  abscess  tends  naturally 
to  discharge  itself  into  the  conjunctival  sac. 

The  procedure  adopted  was  to  anaesthetise  the  patient 
if  young,  evert  the  lid  if  possible,  and,  by  pressure  at  the 
orbital  margin,  force  the  gland  to  present.  It  was  then 
incised  with  a  Beers'  knife,  and,  if  pus  did  not  appear,  a  pair 
of  sinus  forceps  was  introduced,  and  the  aperture  enlarged 
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Ill  I  he  youugest  patients  it  was  found  necessary  to  slit  the 
external  cantlnis  in  order  to  get  a  good  view  of  the  structures 
behind  tlie  lid. 

Fomentations  were  then  applied,  and  recovery  quickly 
followed.  AVhilst  the  discharge  was  profuse,  boracic  acid 
ointment  was  used  to  protect  the  cornea,  and  the  conjunctival 
sac  was  frequently  irrigated.  Constitutional  treatment  was 
never  needed. 
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